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SECTI ON 03100A
STRUCTURAL CONCRETE FORMADRK
05/ 98

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) @uide to Formwrk for Concrete

AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

U. S. DEPARTMENT OF COMVERCE ( DCC)

DCC PS 1 (1996) Vol untary Product Standard -
Construction and Industrial Plywood

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Formwork; G REALE
Drawi ngs showi ng details of formmork, including dinmensions of
fiber voids, joints, supports, studding and shoring, and sequence
of form and shoring renoval.
SD- 03 Product Data
Design; G AE
Desi gn anal ysis and cal cul ati ons for form desi gn and net hodol ogy

used in the design.

SECTI ON 03100a Page 2 (Revised by Amendnent No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

1

Form Materi al s

Manuf acturer's data including literature describing form
material s, accessories, and formrel easi ng agents.

Form Rel easi ng Agents

Manuf acturer's recommendati on on nmethod and rate of application
of formrel easi ng agents.

3 DESI GN

Formvork shal |l be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, |lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of w thstanding the pressures resulting from placenent and

vi bration of concrete.

.4 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS

2.
2.

1 FORM MATERI ALS
1.1 Fornms For Class A and Class B Finish

Fornms for Class A and Class B finished surfaces shall be plywod panels
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or I1I.

O her formmaterials or liners may be used provi ded the snpot hness and
appear ance of concrete produced will be equivalent to that produced by the
pl ywood concrete form panels. Forns for round colums shall be the
prefabricated seam ess type

1.2 Fornms For O ass C Finish

Forms for Class C finished surfaces shall be shiplap |unber; plywod
conforming to DOC PS 1, Grade B-B concrete formpanels, Cass | or I1;
tenpered concrete form hardboard conforming to AHA A135. 4; other approved
concrete formmaterial; or steel, except that steel |ining on wood

sheat hing shall not be used. Forms for round colums may have one vertica
seam

.1.3 Fornms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
mat eri al

.1.4 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit formdeflection and will not spall concrete upon renoval.
Solid backing shall be provided for each tie. Except where renovable tie
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rods are used, ties shall not | eave holes in the concrete surface | ess than
6 mm nor nore than 25 mm deep and not nore than 25 mmin dianeter.
Renpvabl e tie rods shall be not nmore than 38 mm in di ameter

. 1.5 Form Rel easi ng Agents

Form rel easi ng agents shall be comrercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 For mnor k

Fornms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenents specified in
Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Cass A or Cass B finish, joints in form panels shall be arranged
as approved. Were fornms for continuous surfaces are placed in successive
units, the forns shall fit over the conpleted surface to obtain accurate

al i gnment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects

whi ch woul d inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

.2 CHAMFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forns.

.3 COATI NG

Forms for Class A and Cass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as reconmmended in the manufacturer's
printed or witten instructions. Forns for Cass C and D finished surfaces
may be wet with water in lieu of coating imrediately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

.4 REMOVAL OF FORMS

Forms shall be renmoved preventing injury to the concrete and ensuring the
conplete safety of the structure. Formwrk for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renoved from
beams, floors and walls until the structural units are strong enough to
carry their own wei ght and any ot her construction or natural | oads.
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Supporting forns or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved nmethods. This strength shall be
denonstrated by job-cured test speci nens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of formng and shoring system The job-cured test specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsof ar as possible, the same curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb: In any 3 mof length -------- 6 mMm

a. In the lines and Maxi mum for entire length -- 25 mm
surfaces of colums,
piers, walls and

in arises

b. For exposed corner In any 6 mof length -------- 6 mMm
col ums, control-joint
grooves, and ot her Maxi mum for entire length 13 mm

conspi cuous |ines

2. Variation fromthe In any 3 mof length ------- 6 mMm
| evel or fromthe In any bay or in any 6 m of
grades indicated on length -------mommom 10 mm

t he draw ngs:

a. In slab soffits, Maxi mum for entire length - 20 nm
ceilings beamsoffits,
and in arises, measured
bef ore renoval of
supporting shores

b. In exposed lintels, In any bay or in any 6 m of
sills, parapets, length -------mmmmomaa oo 6 mMm
hori zontal grooves, Maxi mum for entire length - 13 nm
and ot her conspi cuous
lines
3. Variation of the Inany 6 m---------------- 13 mm
I i near buil ding Maxi mum ------------------- 25 M
lines from established
position in plan
4. Variation of distance 6 mm per 3 mof distance, but
bet ween wal I's, col ums, not more than 13 mmin any one
partitions bay, and not nore than 25 nm
total variation
5. Variation in the sizes MNUS --------------------- 6 nm
and | ocations of Plus --------------------- 13 mm

sl eeves, floor openings,
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TABLE 1

TOLERANCES FOR FORMED SURFACES

and wal | opening

6. Variation in
cross-secti onal
di rensi ons of col ums
and beans and in the
t hi ckness of sl abs
and wal | s

7. Footings:
a. Variation of

di nensions in
pl an

b. M spl acenent of
eccentricity

c. Reduction in
t hi ckness
8. Variation in steps:

a. In a flight of
stairs

b. I n consecutive
st eps

-- End of Section --
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Plus ----------

when forned or
pl aced agai nst
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—————————— 50 mm

pl us 75 nmm when

unformed excavati on

2 percent of the footing wi dth
in the direction of m splacenent
but not nore than --------- 50

Page 6

nm

———————— 5 percent
of specified thickness

mm

nm

mm
mm
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SECTI ON 03150A

EXPANSI ON JO NTS AND CONTRACTI ON JO NTS, AND WATERSTOPS
05/ 98

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 920 (1998) El astoneric Joint Seal ants
ASTM D 471 (1998el ) Rubber Property - Effect of
Li qui ds
ASTM D 1190 (1997) Concrete Joint Seal er, Hot-Applied

El astic Type

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 5249 (1995) Backer Material for Use Wth Cold
and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Waterstop

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Wat er st ops; as indicated
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1

Shop drawi ngs and fabrication drawi ngs provi ded by the
manuf acturer or prepared by the Contractor.

SD- 03 Product Data

Pref ormed Expansion Joint Filler
Seal ant

Manufacturer's literature, including safety data sheets, for
preforned fillers and the lubricants used in their installation
fiel d-nol ded seal ants and priners (when required by seal ant
manuf acturer); and waterstops.

SD-07 Certificates

Pref ormed Expansion Joint Filler
Seal ant
Wat er st ops; as indicated

Certificates of conpliance stating that the joint filler and
sealant materials conformto the requirenents specified

3 DELI VERY AND STORAGE

Mat eri al delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be renmobved fromthe site.

PART 2 PRODUCTS

2.

2.

1 CONTRACTI ON JO NT STRI PS

Contraction joint strips shall be 3 nm (1/8 inch) thick tenpered hardboard
conformng to AHA A135.4, Class 1. In lieu of hardboard strips, rigid

pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renpbvable top section

.2 PREFORMED EXPANSI ON JO NT FI LLER

Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwi se indicated, filler material shall be 10 mm
(3/8 inch) thick and of a width applicable for the joint formed. Backer
materi al, when required, shall conformto ASTM D 5249.

.3 SEALANT

Joint sealant shall conformto the foll ow ng:

3.1 Fi el d- Mol ded Type

SECTI ON 03150a Page 3
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ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be pol yethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nmateri al
shal | be conpressible, non-shrink, nonreactive with seal ant, and

non- absorptive material type such as extruded butyl or polychl oroprene
rubber.

2.4  \WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated.
2.4.1 [Enter Appropriate Subpart Title Here]2.4.2 Non-Metal lic Materials®

Non-nmetal lic waterstops shall be manufactured froma prine virgin resin
reclainmed material is not acceptable. The conpound shall contain

pl asticizers, stabilizers, and other additives to neet specified

requi renents. Rubber waterstops shall conformto COE CRD-C 513.

Pol yvi nyl chl ori de wat erstops shall conformto COE CRD-C 572. Thernopl astic
el astomeri c rubber waterstops shall conformto ASTM D 471.

PART 3 EXECUTI ON
3.1 JANTS

Joints shall be installed at locations indicated and as authori zed.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 3 mm wi de and shal
extend into the slab one-fourth the slab thickness, mninmm but not |ess
than 25 mm .

3.1.1.1 Joint Strips

Strips shall be of the required dinensions and as |ong as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Wrking of the
concrete adjacent to the joint shall be the m nimum necessary to fill voids
and consolidate the concrete. Were indicated, the top portion of the
strip shall be sawed out after the curing period to forma recess for

seal er. The renovabl e section of PVC or H PS strips shall be discarded and
the insert left in place. True alignnent of the strips shall be maintained
during insertion.

3.1.1.2 Sawed Joints
Joi nt sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished wi thout appreciable

spal ling. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the

SECTI ON 03150a Page 4



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placenment. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints

Prefornmed expansion joint filler shall be used in expansion and isolation
joints in slabs around col ums and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,

unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 3 mMmm (1/8 inch) radius, except where a
resilient floor surface will be applied. Were the joint is to receive a
sealant, the filler strips shall be installed at the proper |evel belowthe
finished floor with a slightly tapered, dressed and oiled wood strip
tenporarily secured to the top to forma recess to the size shown on the
drawi ngs. The wood strip shall be renoved after the concrete has set.
Contractor may opt to use a renopvable expansion filler cap designed and
fabricated for this purpose in lieu of the wood strip. The groove shall be
t horoughly cl eaned of laitance, curing conpound, foreign nmaterials,
protrusi ons of hardened concrete, and any dust which shall be bl own out of
the groove with oil-free conpressed air

3.1.3 Joi nt Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwi se shown. Joint surfaces shall be clean, dry,
and free of oil or other foreign nmaterial which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recomended by the manufacturer of the seal ant.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma continuous
wat er-ti ght diaphragm Adequate provision shall be nade to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or damaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded wat erstops from danmage when
concrete placenent has been discontinued. Splices shall be nade by
certified trai ned personnel using approved equi pnent and procedures.

3.2.1 [Enter Appropriate Subpart Title Here]3.2.1.1 Pol yvi nyl Chl ori de
Wat er st op

Splices shall be nade by heat sealing the adjacent waterstop edges together
using a thernmoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop wel ding. The correct tenperature shal
be used to sufficiently nelt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i nperfections when bent by hand in as sharp an angl e as possi bl e.

3.3 CONSTRUCTI ON JO NTS

Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
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CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as

appl i cabl e.

-- End of Section --
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SECTI ON 03151A

EXPANSI ON, CONTRACTI ON AND CONSTRUCTI ON JO NTS I N CONCRETE FOR CI VI L WORKS
09/ 01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 109/ A 109M (2000) Steel, Strip, Carbon, Cold-Rolled

ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 570/ A 570M (1998) Steel, Sheet and Strip, Carbon
Hot - Rol l ed, Structural Quality

ASTM B 152 (1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

ASTM B 152M (1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar (Metric)

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 1751 (1999) Preforned Expansion Joint Filler

for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 2628 (1991; R 1998) Preformed Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavement s

ASME | NTERNATI ONAL ( ASME)
ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications
1.2 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;

submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
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that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 04 Sanpl es

Field Mol ded Seal ants and Prinmer; G REALE

Four liters of field-nolded sealant and 1 L of prinmer (when
primer is recommended by the seal ant manufacturer) shall be
provi ded for testing.

SD- 06 Test Reports
Prenol ded Expansion Joint Filler Strips; G REALE

Certified manufacturer's test reports shall be provided for
premnmol ded expansion joint filler strips to verify conpliance with
appl i cabl e specification.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Prenol ded Expansion Joint Filler Strips

Prenol ded expansion joint filler strips shall conformto ASTM D 1751 or
ASTM D 1752, Type |, or resin inpregnated fiberboard conformng to the
physi cal requirenments of ASTM D 1752.

2.1.2 Joint Seal s and Seal ants
2.1.2.1 Fi el d Mol ded Seal ants and Pri mer

Fiel d nol ded seal ants and prinmer shall conformto ASTM C 920, Type M G ade
NS, Class 25, use NT for vertical joints and Type M Gade P, Cass 25, use
T for horizontal joints. Bond breaker material shall be polyethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nmateri al
shal | be conpressible, nonshrink, nonreactive with seal ant, and
nonabsorptive material type such as extruded butyl or polychl oroprene foam
r ubber.

2.2  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

2.2.1 Materials Tests

2.2.1.1 Fi el d- Mol ded Seal ant s
Sanpl es of seal ant and priner, when use of priner is reconmended by the
manuf acturer, as required in paragraph Fl ELD MOLDED SEALANTS AND PRI MER
shall be tested by and at the expense of the Governnent for conpliance with
par agraph FlI ELD MOLDED SEALANTS AND PRIMER. If the sanple fails to neet
speci fication requirements, new sanples shall be provided and the cost of
retesting will be deducted from payments due the Contractor at a rate of
$100. 00 per sanple.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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Joint locations and details, including materials and nethods of
installation of joint fillers shall be as specified, as shown, and as
directed. In no case shall any fixed netal be continuous through an
expansi on or contraction joint.

3.1.1 Expansi on Joints

Prenmol ded filler strips shall have oiled wood strips secured to the top

t hereof and shall be accurately positioned and secured agai nst displ acenent
to clean, snooth concrete surfaces. The wood strips shall be slightly
tapered, dressed and of the size required to install filler strips at the
desired | evel below the finished concrete surface and to formthe groove
for the joint sealant or seals to the size shown. Material used to secure
prenol ded fillers and wood strips to concrete shall not harmthe concrete
and shall be conpatible with the joint sealant or seals. The wood strips
shall not be removed until after the concrete curing period. The groove
shal | be thoroughly cleaned of all laitance, curing conmpound, foreign
materials, protrusions of hardened concrete and any dust which shall be

bl own out of the groove with oil-free conpressed air

3.1.1.1 Joints Wth Fi el d- Mol ded Seal ant

Joints shall not be seal ed when the sealant, air or concrete tenperature is
| ess than 4 degrees C. |Imediately prior to installation of field nolded
seal ants, the joint shall be cleaned of all debris and further cleaned
using water, chemcal solvents or other neans as recommended by the seal ant
manuf acturer. The joints shall be dry prior to filling with sealant. Bond
breaker and back-up material shall be installed where required. Joints
shall be primed and filled flush with joint sealant in accordance with the
manuf acturer's recomendati ons.

3.1.2 Contraction Joints

Joints requiring a bond breaker shall be coated with curing conmpound or
wi t h bitum nous paint.

-- End of Section --
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SECTI ON 03200A

CONCRETE REI NFORCEMENT

PART 1 GENERAL

1.

1 REFERENCES

09/ 97

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.
ACI | NTERNATI ONAL (ACl)

ACl 318/ 318R

ACl 318M

(1995) Buil ding Code Requirenents for
Structural Concrete and Comment ary

(1995) Buil ding Code Requirenents for
Structural Concrete and Conmmentary (Metric)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53

ASTM A 82

ASTM A 184/ A 184M

ASTM A 185

ASTM A 496

ASTM A 497

ASTM A 615/ A 615M

ASTM A 675/ A 675M

ASTM A 706/ A 706M

ASTM A 767/ A 767M

(1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

(1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

(1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

(1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

(1997) Steel Wre, Deformed, for Concrete
Rei nf or cenent

(1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

(1996a) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

(1990a; R 1995el) Steel Bars, Carbon,
Hot - W ought, Special Quality, Mechani cal
Properties

(1998) Low Al loy Steel Deforned and Plain
Bars for Concrete Reinforcenent

(1997) Zinc-Coated (Galvanized) Steel Bars
in Concrete Reinforcenent
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ASTM A 775/ A 775M (1997el1) Epoxy- Coat ed Rei nforcenent Steel
Bar s

ASTM A 884/ A 884M (1996ael) Epoxy-Coated Steel Wre and
Wel ded Wre Fabric for Reinforcenent

ASTM C 1116 (1995) Fi ber-Reinforced Concrete and
Shotcrete

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng St eel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2  SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs
Rei nforcenent; G REALE
Detail drawi ngs show ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shall
show support details including types, sizes and spaci ng.
SD- 03 Product Data
Wl di ng
A list of qualified wel ders names.
SD-07 Certificates
Rei nforcing Steel; G REALE
Certified copies of mll reports attesting that the reinforcing
steel furnished contains no |l ess than 25 percent recycled scrap

steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel.

1.3 VELDING
Wel ders shall be qualified in accordance with AW D1.4. Qualification test
shal |l be performed at the worksite and the Contractor shall notify the
Contracting O ficer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as pernitted by
AWS DL. 4.

1.4 DELI VERY AND STORAGE
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Rei nf orcement and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS
2.1 DOVELS

Dowel s shall conformto ASTM A 675/ A 675M G ade 80. Steel pipe conform ng
to ASTM A 53, Schedul e 80, nmay be used as dowel s provided the ends are
closed with netal or plastic inserts or with nortar.

2.2 FABRI CATED BAR NMATS
Fabricated bar mats shall conformto ASTM A 184/ A 184M
2.3 REI NFORCI NG STEEL

Rei nforcing steel shall be deforned bars conformng to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grades and sizes as indicated. Cold drawn wire used for
spiral reinforcenment shall conformto ASTM A 82

2.4 WELDED W RE FABRI C

Wl ded wire fabric shall conformto ASTM A 185
2.5 WRE TIES

Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
2.6  SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete blocks shall have wire ties and shall be not |ess than 100
by 100 mm when supporting reinforcenent on ground. Precast concrete bl ock
shal | have conpressive strength equal to that of the surrounding concrete.
Where concrete forned surfaces will be exposed to weather or where surfaces
are to be painted, steel supports within 13 mm of concrete surface shal

be gal vani zed, plastic protected or of stainless steel. Concrete supports
used in concrete exposed to view shall have the same color and texture as
the finish surface. For slabs on grade, supports shall be precast concrete
bl ocks, plastic coated steel fabricated with bearing plates, or
specifically designed wire-fabric supports fabricated of plastic.

PART 3 EXECUTI ON

3.1 REI NFORCEMENT
Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of ACI 318M. Rei nf orcenment shall be cold
bent unl ess ot herw se authorized. Bending may be acconplished in the field
or at the mll. Bars shall not be bent after enbednent in concrete.
Saf ety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to |life safety. Wre tie ends shal
face away fromthe forns.

3.1.1 Pl acement

Rei nforcenent shall be free fromloose rust and scale, dirt, oil, or other
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del eterious coating that could reduce bond with the concrete.

Rei nf orcenment shall be placed in accordance with ACI 318M at | ocations
shown plus or mnus one bar dianeter. Rei nf orcement shal |l not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndicated or as required by ACl 318M. |f bars are noved nore than one bar
dianeter to avoid interference with other reinforcenment, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona
bars required to nmeet structural requirements, shall be approved before
concrete is placed.

3.1.2 Splicing

Splices of reinforcenent shall conformto ACI 318M and shall be nade only
as required or indicated. Splicing shall be by |apping or by mechanical or
wel ded butt connection; except that |lap splices shall not be used for bars
| arger than No. 11 unless otherw se indicated. Wlding shall conformto
AWS D1.4. Welded butt splices shall be full penetration butt welds.

Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enmbednent of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required I ength of lap or 150 mm Mechani cal butt splices
shall be in accordance with the recommendati on of the manufacturer of the
nmechani cal splicing device. Butt splices shall develop 125 percent of the
specified mininumyield tensile strength of the spliced bars or of the
snaller bar in transition splices. Bars shall be flane dried before butt
spli ci ng. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the |ongitudinal centerline of the bars to be butt
spliced in a straight |ine.

3.2 WELDED- W RE FABRI C PLACEMENT

Wl ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenent at joints shall be as indicated.

Lap splices shall be nmade in such a way that the overl apped area equals the
di stance between the outernost crosswires plus 50 mm Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 1.2 m

Fabric shall be positioned by the use of supports.

3.3 DOVEL | NSTALLATI ON
Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
pl acenent. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
05/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 211.2 (1998) Standard Practice for Selecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Guide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988; R 1997) Sinplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

ACl 301 (1999) Standard Specifications for
Structural Concrete

ACl 303R (1991) GQuide to Cast-1n-Place
Architectural Concrete Practice

ACl 305R (1999) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for

Structural Concrete and Commentary

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made From Jute
or Kenaf
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ASTM C

ASTM C

ASTM C
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AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

31/ C 31M

33

39/ C 39M

42/ C 42M

78

94/ C 94M

131

136

143/ C 143M

150

171

172

173

192/ C 192M

231

260

309

330

494/ C 494M

(2000) Meking and Curing Concrete Test
Specinens in the Field

(1999ael ) Concrete Aggregates

(1999) Conpressive Strength of Cylindrica
Concrete Speci nens

(1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

(2000) Ready-M xed Concrete

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

(1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

(2000) Slunp of Hydraulic Cenent Concrete
(1999a) Portl and Cenent

(1997a) Sheet Materials for Curing Concrete
(1999) Sanpling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(2000) Meking and Curing Concrete Test
Specinens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

(2000) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Fornm ng Conpounds
for Curing Concrete

(2000) Lightweight Aggregates for
Structural Concrete

(1999a) Chenical Adnmi xtures for Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

496

552

567

578

591

595

595M

618

685

881

937

940

989

1017/ C 1017M

1059

1064/ C 1064M

1077

1107
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(1996) Splitting Tensile Strength of
Cylindrical Concrete Specinens

(2000) Cellular dass Thermal Insulation

(2000) Unit Weight of Structural
Li ght wei ght Concrete

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

(1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

(2000a) Bl ended Hydraulic Cenents
(1997) Bl ended Hydraulic Cenents (Metric)

(2000) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

(2000) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1997) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

(1998a) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

(1999) G ound Granul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

(1998) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete

(1999) Latex Agents for Bonding Fresh to
Har dened Concrete

(1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

(1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)
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ASTM C 1116 (2000) Fi ber-Reinforced Concrete and
Shotcrete
ASTM C 1240 (2000) Silica Fune for Use as a M neral

Adm xture in Hydraulic-Cenment Concrete,
Mortar and G out

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM E 96 (2000) Water Vapor Transni ssion of
Materi al s

ASTM E 1155 (1996) Determ ning Floor Flatness and
Level ness Using the F-Nunber System

ASTM E 1155M (1996) Determ ng Floor Flatness and
Level ness Using the F-Nunber System
(Metric)

U S. ARMY CORPS OF ENG NEERS ( USACE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Method of Cal cul ation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Met hod for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction

Joints in Portland Cenent Concrete
Airfield Pavenents, Sawabl e Type

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl oride Waterstop

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,

Tol erances, and O her Techni cal
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Requirenments for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

NRMCA TWMMB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 LUVMP SUM CONTRACT

Under this type of contract concrete itens will be paid for by |unp sum and
will not be neasured. The work covered by these itens consists of
furnishing all concrete materials, reinforcenent, mscellaneous enbedded
materials, and equi pnent, and performng all |abor for the formng

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
M xture Proportions; G RE

The results of trial mxture design studies along with a
statenent giving the nmaxi num noni nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
comrenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
commercial testing |aboratory, showi ng that nixture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

SD- 04 Sanpl es

Sur f ace Retarder
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Sanpl e of surface retarder material with manufacturer's
instructions for application in conjunction with air-water cutting.

SD- 06 Test Reports
Testing and I nspection for Contractor Quality Control; G RE

Certified copies of |aboratory test reports, including mll
tests and all other test data, for portland cenent, blended
cenment, pozzolan, ground granul ated bl ast furnace slag, silica
funme, aggregate, adnmixtures, and curing conpound proposed for use
on this project.

SD-07 Certificates
Qualifications
Witten docunentation for Contractor Quality Control personnel
1.4 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (ACI) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted sinmlar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Grade | or |
Concrete Construction Inspector, Level |

Concrete Transportation Construction |Inspector or

Rei nforced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACl), Building Oficial and Code Administrators
I nternational (BOCA), International Conference of Building Oficials (ICBO,
and Sout hern Buil di ng Code Congress International (SBCCl).

The foreman or |ead journeynan of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technician/ Fini sher or
equal, with witten docunentation

1.5 GENERAL REQUI REMENTS
1.5.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R Level and
grade tol erance neasurenents of slabs shall be nade as soon as possible
after finishing; when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.5.1. 1 Fl oors
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For the purpose of this Section the followi ng term nol ogy correl ation
between ACI 117/ 117R and this Section shall apply:

Fl oor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bull fl oated Sane
Conventional Strai ghtedged Sane

Fl at Fl oat Finish or Trowel Finish

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.5.1.2 Fl oors by the F-Number System

The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be neasured by the F-Nunber system of Paragraph 4.5.6 and
4.5.6.1 of ACI 117/117R  The Contractor shall furnish an approved fl oor
profil ograph or other equi pnment capabl e of measuring the floor flatness
(FF) nunber and the floor |evelness (FL) nunber in accordance with ASTM E
1155M . The Contractor shall performthe tol erance neasurenents within 72
hours after floor slab construction while being observed by the Contracting
Oficer. The tolerances of surfaces beyond the limts of ASTM E 1155M
(the areas within 600 mm of enbednments and construction joints) shall be
acceptable to the Contracting Oficer. Tol erances of the follow ng areas
shall neet the requirenents for the listed surfaces as specified in

par agraphs 4.5.6 and 4.5.6.1 of ACI 117/117R

Bul | f| oat ed- Areas as indicat ed.
St r ai ght edged- Areas as indicat ed.
Fl oat Fi ni sh- Areas as indicat ed.
Trowel Finish- Areas specified overall values of

flatness, F(F) 30; and levelness, F(L) 20; with mnimmlocal val ues of
fl at ness
1.5.2 Strength Requirements and wc Ratio
1.5.2.1 Strength Requirenents
Speci fied conpressive strength (f'c) shall be as foll ows:
COVWPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE

27.5 MPa at 28 days, as indicated
20 MPa at 28 days, as indicated

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
speci nens (152 by 305 nm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39/C 39M The strength of
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the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or
exceeds the specified conpressive strength f'c and no i ndividua
test result falls below the specified strength f'c by nore than
3.5 MPa. A "test" is defined as the average of two conpani on
cylinders, or if only one cylinder is tested, the results of the
single cylinder test. Additional analysis or testing, including
taking cores and/or |load tests may be required at the Contractor's
expense when the strength of the concrete in the structure is
consi dered potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42/ C 42M
At |east three representative cores shall be taken from each
menber or area of concrete in place that is considered potentially
deficient. The location of cores will be deternined by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at |east 85 percent of the specified strength requirenment and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

1.5.2.2 Wat er - Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for nornmal wei ght concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY VEI GHT STRUCTURE OR PORTI ON OF STRUCTURE

0. 45 For concrete exposed to
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WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
deicers are subject to freezing and thawi ng while noist (exterior slab on
gr ade)

0. 50 For all concrete unless
not ed ot herwi se.

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the

equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica fume, and ground granul ated bl ast furnace
slag (GGEBF slag) by the wei ght equival ency nethod as described in ACl 211. 1.
In the case where silica fume or G&BF slag is used, the weight of the
silica fune and G&BF slag shall be included in the equations of ACI 211.1
for the termP which is used to denote the weight of pozzol an.

1.5.3 Ai r Entrai nnent

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent tota
air, except that when the nom nal naxi num size coarse aggregate is 19 mm
or snaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa nay have 1.0 percent |less air than

speci fied above. Specified air content shall be attained at point of

pl acenent into the forms. Air content for normal weight concrete shall be
determ ned in accordance with ASTM C 231

1.5.4 Slunmp
Slunmp of the concrete, as delivered to the point of placenment into the

fornms, shall be within the following limts. Slunp shall be determned in
accordance with ASTM C 143/ C 143M

Sl unp
Structural El enent M ni num Maxi mum

Walls and beans 50 mm 100 mm
Foundation wal s, substructure
wal I s, footings, slabs 25 mm 75 mMm
Any structural concrete approved
for placenent by punping:

At punp 50 nm 150 mm

At discharge of line 25 mm 100 mMm

When use of a plasticizing adnmi xture confornmng to ASTM C 1017/ C 1017M or
when a Type F or G high range water reducing adm xture conformng to ASTM C
494/ C 494Mis pernitted to increase the slunp of concrete, concrete shall
have a slunp of 50 to 100 nm before the adm xture is added and a nmaxi num
slunp of 200 mm at the point of delivery after the adm xture i s added.
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1.5.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C
When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any tine within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 12 and 25 degrees C.

1.5.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi num si ze aggregate (NVMSA) specified in
par agr aph AGGREGATES shal |l be used in each placenment. However, nomi na
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the mnimumcover for reinforcing bars, three-fourths of
the m ni mum cl ear spacing between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

1.6 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.6.1 Proportioning Studies for Nornal Wi ght Concrete

Trial design batches, nixture proportioning studies, and testing
requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, m xture proportions shall be based on conpressive
strength as deternm ned by test specinens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39/C 39M  Sanpl es of al
materials used in nixture proportioning studies shall be representative of
t hose proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmde based on nethodol ogy descri bed
in ACI 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenment rati os required in subparagraph Water-Cenent Ratio
will be the equivalent water-cenent ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica funme, and ground
granul ated bl ast furnace slag (GGBF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica funme or G&BF slag is
used, the weight of the silica fune and G&BF slag shall be included in the
equations in ACI 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete mxture, the mninum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the naxi mum shall be 35 percent. Laboratory trial mxtures
shal | be designed for naximumpermtted slunp and air content. Separate
sets of trial mxture studies shall be nmade for each conbination of
cenentitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
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specifications, an accelerator or a retarder nmay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult

pl acing | ocations. The tenperature of concrete in each trial batch shal

be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance w thASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39/C
39M Fromthese test results, a curve shall be plotted showi ng the

rel ati onshi p between water-cenment ratio and strength for each set of tria
mx studies. |In addition, a curve shall be plotted showi ng the

rel ati onship between 7 day and 28 day strengths. Each nixture shall be
designed to pronote easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

1.6.2 Aver age Conpressive Strength Required for M xtures

The m xture proportions selected during nmixture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anpbunt indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.6.2.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard devi ation
shal | be established in accordance with the applicable provisions of AC
214.3R. Test records fromwhich a standard deviation is cal cul ated shal
represent nmaterials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det er mi ned above:

f'cr = f'c + 1.34S where units are in MPa

f'c + 2.33S - 3.45 where units are in MPa

_,,

o

=
1

Where S = standard devi ation
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Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul at ed standard deviation and a nodification factor fromthe foll ow ng
t abl e:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

1.6.2.2 Conput ati ons w t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

a. |If the specified conpressive strength f'c is |l ess than 20 MPa,
f'er =f'c + 6.9 MPa
b. If the specified conpressive strength f'c is 20 to 35 Mra,
f'ecr = f'c + 8.3 MPa
c. |If the specified conpressive strength f'c is over 35 MPa,
f'er =f'c + 9.7 MPa
1.7 STORAGE OF MATERI ALS

Cenent and ot her cementitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npoisture and contam nants and
keep each nmaterial conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other naterials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a nmanner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenments.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

1.8  GOVERNVENT ASSURANCE | NSPECTI ON AND TESTI NG
Day-to day inspection and testing shall be the responsibility of the

Contractor Quality Control (CQC) staff. However, representatives of the
Contracting O ficer can and will inspect construction as consi dered
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appropriate and will nonitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.8.1 Materi al s
The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Har dened Concrete

Tests on hardened concrete will be perforned by the Governnent when such
tests are considered necessary.

1.8.4 | nspection
Concrete operations nay be tested and inspected by the Governnment as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cenentitious Materials shall be portland cenent, and shall conformto
appropriate specifications listed below Use of cenentitious materials in
concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in color, source, or type of
cenentitious material

2.1.1 Portl and Cenent
ASTM C 150, Type | or Type I

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
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ASTM C 33.
2.2.2 Coar se Aggregate

Coarse aggregate shall conformto ASTM C 33, C ass 5S, size designation
25.4 mm

2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or pernmtted, shall conformto the
appropriate specification |listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494/ C 494M Type C or E, except that calciumchloride or adm xtures
contai ning cal ciumchloride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494/ C 494M Type A, B, or D, except that the 6-nonth and 1-year
conpressive and flexural strength tests are waived.

2.3. 4 H gh- Range Water Reducer
ASTM C 494/ C 494M Type F or G except that the 6-nonth and 1-year strength
requirenents are wai ved. The admi xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon performance of
separate nixture design studies.

2.3.5 Surface Retarder
COE CRD- C 94.

2.3.6 Expandi ng Admi xture
Al umi num powder type expandi ng adm xture conform ng to ASTM C 937.

2.4  CURI NG MATERI ALS

2.4.1 Menmbr ane- For mi ng Conpound
Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors

that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
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roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirenments in ASTM
C 309 wai ved

. 4.2 Burlap and Cotton WMat

Burlap and cotton nat used for curing shall conformto AASHTO M 182.

.5  WATER

Water for mixing and curing shall be fresh, clean, potable, and free of

i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD C 400

.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grades A, B, and C, and shal
be a comercial fornulation suitable for the proposed application

.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing naterial shall consist of 55 percent, mninmm alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honbgeneous material sufficiently porous to provide a good bond with
portland cenent paste; or factory-graded enery aggregate consisting of not

| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the 0.6 mm sieve
to particles passing the 2.36 nm sieve.

. 8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

.10 ENVBEDDED | TEMVS

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nmlleable

iron or cast or wought steel

11 FLOOR HARDENER

Fl oor hardener shall be a col orl ess aqueous sol ution containing zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These

silicofluorides can be used individually or in conbination. Proprietary
hardeners nay be used if approved in witing by the Contracting O ficer
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.12 PERI METER | NSULATI ON

Perimeter insulation shall be polystyrene confornmng to ASTM C 578, Type
I'l1; polyurethane conformng to ASTM C 591, Type II; or cellular glass
conformng to ASTM C 552, Type | or IV. Insualtion shall conformto EPA
requi renents in accordance with Section 01670 RECYCLED / RECOVERED
MATERI ALS.

.13 VAPCR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni nrumthickness of
0.15 mm or other equivalent material having a vapor perneance rating not
exceedi ng 30 nanograns per Pascal per second per square neter as determ ned
in accordance with ASTM E 96 where indicated on the slab plans, provide

rei nforced vapor retarder to conply with Section 07191 VAPOR RETARDERS

.14 JO NT NMATERI ALS

.14.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751 and ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

Materials for and sealing of joints shall conformto the requirenents of
Section 07900 JO NT SEALING 02760 FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS
IN RIG D PAVEMENTS and 02762 COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS

.14.2 Contraction Joints in Sl abs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540
Nonsawabl e joint inserts shall have sufficient stiffness to permt

pl acenent in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirenents of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvinyl chloride conforming to the materials requirenents of COE CRD-C 572.

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenent, the foll owi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, nmud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMADORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE REI NFORCEMENT
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign naterial. Equi pment for
consolidating concrete shall be at the placing site and in proper working
order. Equipnment and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anobunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnrent and
material shall be at the placing site to provide w ndbreaks, shading,
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fogging, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenment of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparation of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drunmy rock, coating, debris, and

| oose, sem detached or unsound fragnments. Joints in rock shall be cleaned
to a satisfactory depth, as determ ned by the Contracting Officer, and to
firmrock on the sides. |Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi mately

hori zontal surfaces shall be covered, inmediately before the concrete is
placed, with a |ayer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.1. 3 Excavat ed Surfaces in Lieu of Forns

Concrete for footings may be placed directly against the soil provided the
earth or rock has been carefully trinmred, is uniformand stable, and neets
t he conpaction requirenents of Section 02315EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed wi thout becom ng
contam nated by | oose material, and the outline of the concrete shall be
within the specified tol erances.

3.1.2 Previ ously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,

hi gh-pressure water jet, or other approved method. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting O ficer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
net hod used, the resulting surfaces shall be free fromall l|aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and nmake up at |east 10-percent of the surface area,

di stributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next

SECTI ON 03300 Page 20



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mediately ahead of the topping

pl acing. The grout shall be a 1:1 mi xture of portland cenent and sand
passing the 2.36 mm sieve. The topping concrete shall be deposited before
the grout coat has had time to stiffen

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be perforned at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa plus or mnus, 70 kPa, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenents of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shal |l be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renove accumul ated | ai tance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 H gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 20 MPa shall be used

for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wet Sandbl asti ng

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed

t horoughly to renove all |oose nmaterials.

3.1.2.4 \Waste D sposa

The nmet hod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environnment of the project area. The nethod of disposal shal
be subject to approval.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a ni ni mum of
300 mm Torn, punctured, or danmmged vapor barrier naterial shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
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For mnor repairs, patches may be nade using |aps of at |east 300 nm
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not |less than 50 mm wi de and conpatible with the
menbrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier

In this case, the surface shall be choked with a light |ayer of sand, as
approved, before placing the vapor barrier. A 50 mm |ayer of conpacted,
cl ean concrete sand (fine aggregate) shall be placed on top of the vapor
barrier before placing concrete. Concrete placenent shall be controlled so
as to prevent danmmge to the vapor barrier, or any covering sand.

3.1. 4 Enbedded | tens

Bef ore pl acement of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable naterials
to prevent the entry of concrete into voids. Welding shall not be
perfornmed on enbedded netals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat ching, M xing, and Transporting Concrete

Concrete shall be furnished froma ready-ni xed concrete plant. Ready-m xed
concrete shall be batched, m xed, and transported in accordance with ASTM C
94/ C 94M except as otherw se specified. Truck mxers, agitators, and
nonagitating transporting units shall conply with NRMCA TMVB 100.

Ready-m x plant equi pment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each | oad
of ready-m xed concrete.

3.3 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck m xers,
agitators, nonagitating transporting equi pnent conformng to NRMCA TMVB 100
or by approved punping equi pnent. Nonagitating equipnent, other than
punps, shall not be used for transporting |ightweight aggregate concrete.

3.4 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever cones first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenmperature exceeds 30 degrees C, the time shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous nanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
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wal kways shal |l be provided so that personnel and equi pnment are not
supported by in-place reinforcenent. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.4.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forns, and there shall be no vertical drop greater than 1.5 neters
except where suitable equiprment is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
layer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one |layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign naterial shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over colums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the same tine as concrete for adjoining slabs.

3.4.2 Consol i dati on

I mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or |less. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vi brations per mnute, an anplitude of at
least 0.6 nm and the head dianeter shall be appropriate for the
structural nember and the concrete mixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenment. The
di stance between insertions shall be approximately 1-1/2 tines the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at least 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formyvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 mm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used
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3.4.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when placed
shall be not less than 10 degrees C nor nore than 25 degrees C. Heating
of the nmixing water or aggregates will be required to regulate the concrete
pl acing tenperature. Materials entering the mxer shall be free fromice,
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494/ C 494M Type C or E may
be used, provided it contains no calciumchloride. Calciumchloride shal
not be used.

3.4.4 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the mixing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing tenperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenment when steel tenperatures are greater than 49 degrees C.
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunmidity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperat ure
Concrete Pl acenent Degr ees
Greater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.4.5 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humidity, and particularly w th appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal

SECTI ON 03300 Page 24



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.5 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to mninze
the inmpact on the strength of the structure. |n general, such joints shal
be | ocated near the middl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenment shall be continued across joints; except
that reinforcenent or other fixed netal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 mm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
neter asphalt-saturated felt, extending for the full depth of the slab
The perinmeters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.5.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed as indicated.
Concrete shall be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
| ocated as indicated or approved. Where concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openings, lifts
shall ternminate at the top and bottom of the opening. Oher |ifts shal
term nate at such levels as to conformto structural requirenments or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 25 nm square-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 25 nm above
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t he underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
| evel ed off with a wood float, and all l|aitance shall be renpved. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.5.2 Contraction Joints in Slabs on G ade

Contraction joints shall be l|ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by use of rigid inserts inpressed in the concrete during

pl aci ng operations or sawing a continuous slot with a concrete saw.

Regardl ess of nethod used to produce the weakened plane, it shall be 1/4
the depth of the slab thickness and between 3 and 5 mm wi de. For saw cut
joints, cutting shall be tinmed properly with the set of the concrete.
Cutting shall be started as soon as the concrete has hardened sufficiently
to prevent ravelling of the edges of the saw cut. Cutting shall be
conpl et ed before shrinkage stresses becone sufficient to produce cracking.
Reservoir for joint sealant shall be fornmed as previously specified.

3.5.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS,
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.5.4 Wat er st ops

Wat erstops shall be installed in conformance with the locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

3.5.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the |ocations shown on the

drawi ngs and to the details shown, using naterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi mum al i gnnment tol erance
of 1 mMmin 100 nm “"Structural" type deforned bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenent of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consoli dat ed.

3.6 FI NIl SH NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAMORK.  Finishing of fornmed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mxture w thout changes in materials or proportions for any
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structure or portion of structure that requires a Cass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the forns thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp-Pack Mrtar Repair. Defects whose surface dianmeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenment used for all repairs shal
be a blend of job cenent with white cenment proportioned so that the fina

color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nmenber, will be rejected. Repairs shall be denponstrated to

be acceptable and free fromcracks or |oose or drummy areas at the

conpl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.6.1 Class A Finish and d ass B Finish

Class A and Class B finishes are required where surfaces are exposed to
public view Fins, ravelings, and | oose material shall be renoved, al
surface defects over 12 nmm in diameter or nore than 12 nm deep, shall be
repai red and, except as otherw se indicated or as specified in Section 03100
STRUCTURAL CONCRETE FORMAORK, holes left by renpval of formties shall be
reaned and filled. Defects nore than 12 mm in dianeter shall be cut back
to sound concrete, but in all cases at |least 25 nm deep. The Contractor
shal | prepare a sanple panel for approval (as specified in PART 1) before
conmenci ng repair, showing that the surface texture and color match will be
attained. Metal tools shall not be used to finish repairs in Class A
surf aces.

3.6.2 Class C and d ass D Finish

Class Cfinish is required at conceal ed surfaces not exposed to view (Al
surfaces not covered by Class A, Bor Dfinish.) Cass Dfinishis
required in the follow ng areas, foundation footings. Fins, ravelings, and
| oose material shall be renbved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, hol es |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nore than 12 mm deep or nore than 50 nm in dianeter shall be
repaired. Defects nore than 50 nm in dianmeter shall be cut back to sound
concrete, but in all cases at |east 25 mm deep

3.7 REPAI RS
3.7. 1 Danmp- Pack Mortar Repair
Formtie holes requiring repair and other defects whose depth is at | east

as great as their surface dianeter but not over 100 mmshall be repaired by
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t he danp-pack nortar nmethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cenment to 2 parts fine aggregate passing the 1.18 mm sieve,
and m ni mum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but will

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danmp-pack repairs shall be
noi st cured for at |east 48 hours.

3.7.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
Class A and B finishes, nore than 12 mm in dianeter and, for Cass C and D
finishes, nore than 50 mMmm in diameter. Also included are any defects of
any ki nd whose depth is over 100 nm or whose surface dianeter is greater
than their depth. Major defects shall be repaired as specified bel ow.

3.7.2.1 Surface Application of Murtar Repair

Def ective concrete shall be renoved, and renpval shall extend into

conpl etely sound concrete. Approved equi pent and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
areas greater than 7800 square mmshall be outlined by saw cuts at |east 25
nm deep. Defective areas |ess than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill in lieu of sawing. All saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renmove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danmp but not wet at the tinme of comencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nmortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowi ng the nmxed nortar to stand for 30 to 45 mnutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-pl aced
nortar is used, the Contractor shall test each repair area for drunm ness
by firmtapping with a hammer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drumr ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as
approved. Repairs made using shotcrete equipment will not be accepted.
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The nortar used shall be the sane nortar as specified for danmp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be
bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Moist
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.7.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 150 nm deep and
al so have an average dianmeter at the surface nore than 450 nm or that are
otherwi se so identified by the Project Ofice. Such defects shall be
renoved and repl aced.

3.8 FI NI SH NG UNFORMED SURFACES

The finish of all unforned surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein

3.8.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C. In hot weather all requirenments of paragraphs Hot

Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unforned surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenment or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.8.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish

SECTI ON 03300 Page 29



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

for slabs to receive nortar setting beds for ceramic or quarry tile,
portland cenent terrazzo, and ot her bonded cenentitious floor finishes, the
surface shall receive a rough slab finish prepared as follows. The
concrete shall be uniformy placed across the slab area, consolidated as
previously specified, and then screeded with strai ghtedge strikeoffs

i mediately after consolidation to bring the surface to the required finish
| evel with no coarse aggregate visible. Side forns and screed rails shal
be provided, rigidly supported, and set to exact |line and grade. Allowable
tol erances for finished surfaces apply only to the hardened concrete, not
to forns or screed rails. Forns and screed rails shall be set true to line
and grade. "Wt screeds" shall not be used.

3.8.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed i nmedi ately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll
wi thstand a man's weight without inprint of nore than 6 nm and the water
sheen has di sappeared, it shall be floated to a true and even plane free of
ridges. Floating shall be perforned by use of suitable hand floats or
power driven equipnent. Sufficient pressure shall be used on the floats to
bring a filmof nmpisture to the surface. Hand floats shall be nade of
wood, magnesium or alum num Concrete that exhibits stickiness shall be
floated with a magnesium float. Care shall be taken to prevent
over-finishing or incorporating water into the surface.

3.8.4 Trowel ed Finish

Sl ab surfaces exposed to view or to be coved with resilient flooring,
carpet, ceramic, or quarry tile set over a cleavage nenbrane, paint, or
another thin filmfinish coating systemshall be given a trowel finish.
After floating is conplete and after the surface noisture has di sappeared,
unformed surfaces shall be steel-troweled to a snmooth, even, dense finish,
free frombl em shes including trowel marks. In |lieu of hand finishing, an
approved power finishing nachine nay be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
perforned, either by hand or machine until the surface has been trowel ed 2,
3, or 4times, with waiting period between each. Care shall be taken to
prevent blistering and if such occurs, troweling shall imediately be

st opped and operations and surfaces corrected. A final hard stee
troweling shall be done by hand, with the trowel tipped, and using hard
pressure, when the surface is at a point that the trowel wll produce a
ringi ng sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel nmarks and be uniformin texture and
appearance. The concrete mixture used for trowel ed finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

3.8.5 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

SECTI ON 03300 Page 30



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.8.5.1 Br ooned

Exterior concrete platfornms, steps and ranps, and el sewhere as indicated
hal| be given a brooned finish. After floating, the surface shall be
lightly steel trowel ed, and then carefully scored by pulling a coarse fiber
push-type broom across the surface. Broom ng shall be transverse to
traffic or at right angles to the slope of the slab. After the end of the
curing period, the surface shall be vigorously brooned with a coarse fi ber
broomto renove all |oose or seni-detached particles.

3.8.5.2 Abr asi ve Aggregate

Areas as indicated on the drawi ngs shall be given an abrasive aggregate
finish. The concrete surface shall be given a float finish. Abrasive
aggregate shall then imediately be uniformy sprinkled over the floated
surface at a total rate of not |less than 1.25 kg per square neter spread
in two applications at right angles to each other. The surface shall then
be troweled to a snooth, even finish that is uniformin texture and
appearance and free from bl eni shes including trowels marks. |nmediately
after curing, cenent paste and | aitance covering the abrasive aggregate
shal | be renoved by steel brushing, rubbing with abrasive stone, or

sandbl asting to expose the abrasive particles.

3.9 CURI NG AND PROTECTI ON
3.9.1 Cener a

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Concrete with Type |11 cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, nechanica
injury and danage fromrain and flowi ng water for the duration of the
curing period. Air and fornms in contact with concrete shall be naintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the remminder of the specified curing
peri od. Exhaust funes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica funme shall be initially cured by fog msting
during finishing, followed i nmedi ately by continuous nmoist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.
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3.

9.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing inmediately after finishing. |f water or
curing naterials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet

at all tines. |If steel fornms are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable nmaterials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

. 9.3 Pondi ng or | mersion

Concrete shall be continually inmersed throughout the curing period. Water
shall not be nmore than 10 degrees C |less than the tenperature of the
concrete.

.9.4 Col d Weather Curing and Protection

When the daily anbient |low tenperature is |ess than O degrees C the
tenperature of the concrete shall be maintained above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable
tenperature neasuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 50 mm inside the surface of
the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

.10 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nmenbers, and machi nery and equi pnent base

pl ates shall be set to the proper line and el evation w th danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
|l ess than 20 nm Concrete and netal surfaces in contact with grout shal

be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of l|aitance when grout is placed. Nonshrink
grout shall be used for columm base plates (optional).

.10.1 Danp- Pack Beddi ng Mortar

Danp- pack bedding nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
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squeezed in the hand will retain its shape but will crunble when disturbed.

The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranmng with
a bar or rod until it is conpletely filled.

3.10.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed naterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted wi thout segregation

bl eedi ng, or reduction of strength.

3.10.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the nmaterial nmanufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renpved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other means to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenmpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenent shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C until after setting.

3.10.2.2 Treat ment of Exposed Surfaces

For nmetal -oxidi zi ng nonshrink grout, exposed surfaces shall be cut back 25
mnm and i mediately covered with a parge coat of nortar consisting of 1
part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nmortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply with

par agr aph CURI NG AND PROTECTI ON

3.11 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnment from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at | east once per as
determ ned by the Contracting O ficer thereafter for confornmance with ASTM
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C 1077.
3.11.1 Grading and Corrective Action
3.11.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmpunt passing on any sieve is outside the
specification limts, the fine aggregate shall be inmredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be

st opped, and inmedi ate steps taken to correct the grading.

3.11. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken may be
sel ected by the Contractor as the nobst advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be i mediately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.11.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer.

3.11.3 Scal es, Batchi ng and Recordi ng
The accuracy of the scales shall be checked by test weights prior to start

of concrete operations and at | east once every three nonths. Such tests
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shal | al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required wei ght, recorded
wei ght, and the actual weight batched. At the sane tinme, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.11. 4 Bat ch- Pl ant Contr ol

The neasurenent of concrete nmaterials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anount of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, anbunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter, anmount of water as free npoisture in each
size of aggregate, and the batch aggregate and water wei ghts per cubic
neter for each class of concrete batched during each day's plant operation

3.11.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinens are fabricated. In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nmade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for nornal wei ght concrete and ASTM C
173 for |ightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnent and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action |limt, a second test
shal |l inmediately be nade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
pl otted on a separate control chart for each mixture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnent. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
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each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |If
the Contractor's materials or transportati on nethods cause air
content | oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmmedi ately be nade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning linmt, the admi xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmmediately be halted
until the air content is under control. Additional air content
tests shall be nade when concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be nade
when test specinens are fabricated, at |least four slunp tests
shal | be nmade on randomy sel ected batches in accordance wi th ASTM
C 143/ C 143M for each separate concrete m xture produced during
each 8-hour or |ess period of concrete production each day. Also,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnent
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal |l be subnitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wien a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Linits shall be set
on separate control charts for slunp for each type of m xture.

The upper warning linmt shall be set at 12.5 nm bel ow the maxi nrum
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt line and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the sane paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mfm Sanples for slunp shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
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3.11.6

slunmp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Oficer, and the slunp at the mxer controlled as

di rect ed.

Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linmt, an adjustnent shal

i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anpunt allowed by the naxi num w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. When a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnents have been made. |mediately
after each adjustnent, another test shall be nmade to verify the
correctness of the adjustnent. Whenever two consecutive

i ndi vidual slunp tests, nade during a period when there was no

adj ust nent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control

Addi tional slunp tests shall be nade as directed.

Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinmens are fabricated. Measurenent
shal |l be in accordance with ASTM C 1064/ C 1064M The tenperature
shal |l be reported along with the conpressive strength data.

Strength Specinens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete m xture placed during the day for each 380
cubic neters or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting O ficer, when the nixture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting Oficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased manner. A set of test
speci nens for concrete with a 28-day specified strength per
paragraph Strength Requirenents in PART 1 shall consist of four
specinens, two to be tested at 7 days and two at 28 days. Test
speci nens shall be nolded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39/C 39M for test
cylinders and ASTM C 78 for test beans. Results of all strength
tests shall be reported imediately to the Contracting O ficer
Quality control charts shall be kept for individual strength
"tests", ("test" as defined in paragraph Strength Requirenments in
PART 1) noving average of last 3 "tests" for strength, and noving
average for range for the last 3 "tests" for each mixture. The
charts shall be simlar to those found in ACl 214.3R

I nspection Before Placing
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Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tine prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.11. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determn ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, time of
pl acenent, volune placed, and method of placenent. The placing forenan
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
neet the tenperature requirenents, inmedi ate steps shall be taken to

i mprove tenperature controls.

3.11.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be made as
directed when a vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be deternmned while the vibrator is
operating in concrete with the tachoneter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenments shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be inmediately
renoved from service and repaired or replaced.

3.11.9 Curing I nspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, immediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied

until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
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Contractor shall estimate the quantity of conmpound used by
measur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

3.11.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shall be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.11.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters of concrete placed, whichever results
in the shortest tinme interval, unifornmty of concrete m xing shal
be deternmined in accordance with ASTM C 94/ C 94M

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determned in accordance with ASTM C 94/C
94M  The truck mixers shall be selected randomy for testing.
When satisfactory performance is found in one truck mxer, the
performance of m xers of substantially the sane design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mixer fails to neet
m xer uniformty requirenents, either the mxing tine shall be
i ncreased, batching sequence changed, batch size reduced, or
adjustnents shall be nade to the nmixer until conpliance is
achi eved.

3.11. 12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures imediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examine all contractor quality control records.

-- End of Section --
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SECTI ON 03930

SPECI AL CONCRETE FI NI SHES
09/ 99

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only. Al the |atest versions of the referenced
publications shall be used.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 779/ 31M St andard Test Method for Abrasion

Resi stance of Horizontal Concrete Surfaces
ASTM C 805 | npact Strength
ASTM G 23 U traviolet Light & Water Spray

AMERI CAN CONCRETE | NSTI TUTE

ACl 302 Cui de for Concrete Floor and Sl ab
Construction

.2 SUBM TTALS

Conply with pertinent provisions of Section 01330 SUBM TTAL PROCEDURES.
Provide submittal infornmation 60 cal endar days before the contractor will
pl ace the product.

SD- 03 Product Data

Speci al concrete finishes manufacturer's specifications and test
data; G RE

Product Description; G RE

Provi de nanufacturer's nane and product nane for the specified
mat eri al proposed to be provided under this section

Installation Procedures; G RE

Submit special concrete finishes nanufacturer's reconmended
installation procedures; which when approved by the Contracting
Oficer, will becone the basis for accepting or rejecting actua
installation procedures used on the work. Follow all specia
concrete finishes published manufacturer's installation

i nstructions.
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1.

1.

Techni cal Dat a

Submit special concrete finishes technical data sheet giving
descriptive data, curing tine, and application requirenents.

Mat eri al Safety Data Sheet (MSDS)

Submit special concrete finishes manufacturer's Material Safety
Dat a Sheet (MSDS) and ot her safety requirenents.

SD-07 Certificates
Letter of Certification

Provide letter of certification fromconcrete finish manufacturer
stating that installer is certified applicator of special concrete
finishes, and is fanmiliar with proper procedures and installation
requi renents required by the manufacturer.

3  QUALI TY ASSURANCE
3.1 Installer Qualifications

Use an experienced installer and adequate nunber of skilled workmen who are
t horoughly trained and experienced in the necessary craft. The special
concrete finish manufacturer shall certify applicator. Applicator shall be
famliar with the specified requirenents and the net hods needed for proper
performance of work of this section.

. 3.2 Mock- ups

Apply nock-ups of each type of finish, to denonstrate typical joints,
surface finish, color variation (if any), and standard of workmanshi p.

a. Bui | d nock-ups approximately 15.24 sq mat site, as directed by
the Contracting Oficer.

b. Notify Contracting Oficer seven days in advance of dates and
ti mes when nock-ups will be constructed.

C. btain fromthe Contracting Oficer approval of nobck-ups before
starting construction.

d. If the Contracting Oficer determ nes that nock-ups do not neet
requi renents, denolish and renove themfromthe site and cast
others until nock-ups are approved.

e. Mai ntai n nock-ups during construction in an undisturbed condition
as a standard for judging the conpleted work.

f. Approved nock-ups may becone part of the conpleted work if
undi sturbed at tine of substantial conpletion.
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1

1

3.3 Prot ection

No satisfactory chenmical or cleaning procedure is available to renove
petrol eum stains fromthe concrete surface. Prevention is therefore
essenti al

a. Al'l hydraulic powered equi pnrent nust be diapered to avoid
staining of the concrete.

b. No trade will park vehicles on the inside slab. [If necessary to
conplete their scope of work, drop cloths will be placed under
vehicles at all tines.

C. No pipe cutting nachine will be used on the inside floor slab.

d. Steel will not be placed on interior slab to avoid rust staining.

.4 DELI VERY, STORAGE, AND HANDLI NG

Delivery materials in original containers, with seals unbroken, bearing
manuf acturer | abels indicating brand nane and directions for storage.

Di spense special concrete finish material fromfactory nunbered and seal ed
containers. Miintain record of container nunbers.

.5 ENVI RONVENTAL CONDI TI ONS

.5.1 Envi ronnmental Limtations

Conply with nmanufacturer's witten instructions for substrate tenperature
and noi sture content, anbient tenperature and humdity, ventilation, and
ot her conditions affecting topping performance.

a. Concrete nust have a Floor Flatness rating of at |east 50.
b. Concrete nust have a Floor Level ness rating of at |east 50.
C. Concrete nust be cured a nininmum of 45 days or as directed by the

manuf acturer before applications of Retro Plate can begin.
d. Application of Retro-Plate shall take place 10 days prior to

installation of equi pnment and substantial conpletion, thus
providing a conplete, uninhibited concrete slab for application.

5.2 Traffic control

Close areas to traffic during floor application and after application, for
tinme period recomended in witing by manufacturer

PART 2 PRODUCTS

2.

2.

1 HARDENI NG SEALI NG AGENT

1.1 Retro-Pl ate 99
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Manuf act ured by Advanced Fl oor Products, Inc., PO Box 50533, Provo, Utah
84605, 801-812-3420; or equal

2.1.1.1 Performance Criteria
ASTM C 779/ 31M up to 400% i ncrease in abrasion resistance. ASTM C 805, up
to 21% i ncrease i npact strength. ASTM G 23, no adverse effect to ultra
violet and water spray. Up to 30% increase in reflectivity.

2.2 RELATED MATERI ALS
Tri-sodi um phosphate as neutralizing agent. Potable water

PART 3 EXECUTI ON

3.1 SURFACE CONDI TI ONS

3.1.1 Substrate
In accordance with ACI 302 exami ne substrate, with installer present, for
conditions affecting performance of finish. Correct conditions detrinental
to tinmely and proper work. Do not proceed until unsatisfactory conditions
are corrected.

3.1.2 Base Sl ab
Verify that base slab neets finish and surface profile requirenents in
Division 3 Section "Cast-In-Place Structural Concrete", and project
condi tions above.

3.1.3 Fl oor Surf aces

Prior to application, verify that floor surfaces are free of construction
| atents.

3.2  EXECUTI ON
3.2.1 Application

Include the manufacturer's technical representative in the nock-up review.
3.2.2 Seal i ng, Hardeni ng and Pol i shing of Concrete Surface

a. Concrete nust be in place a mnimumof 45 days or as directed by
the manufacturer before application can begin.

b. Application is to take place at |east 10 days prior to equi pnent
and ot her accessory installation, thus providing a conplete,
uni nhi bited concrete slab for application

C. Only a certified applicator shall apply Retro-Plate 99.

Appl i cabl e procedures nust be foll owed as recommended by the
product manufacturer and as required to match approved test sanple.
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d. Achi eve wat er proofing, hardening, dust-proofing, and abrasion
resi stance of the surface w thout changi ng the natural appearance
of the concrete, except for the sheen

e. Polish to required sheen |evel

3.2.3 Wor kmanshi p and C eani ng

a. The prenises shall be kept clean and free of debris at all tines.
b. Renove spatter from adjoi ning surfaces, as necessary.

C. Repair danmage to surface caused by cl eani ng operations.

d. Renove debris fromjobsite. Dispose of materials in separate,

cl osed containers in accordance with | ocal regulations.
3.3 PROTECTI ON

Protect finished work until fully cured in accordance with manufacturer's
reconmendat i ons.

-- End of Section --
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3.19.2 Field Testing of G out
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SECTI ON 04200A

MASONRY

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)
ACl SP-66 (1994) AClI Detailing Manual

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 951 Speci fication for Masonry Joint
Rei nf or cenent

ASTM C 62 (2000) Building Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 67 (2000) Sampling and Testing Brick and
Structural Clay Tile

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM C 90 (2000) Loadbearing Concrete Masonry Units

ASTM C 91 (1999) Masonry Cenent

ASTM C 140 (1999b) Sanpling and Testing Concrete
Masonry Units

ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM C 216 (2000) Facing Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 476 (1999) G out for Msonry

ASTM C 494/ C 494M (1999a) Chemical Adm xtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM A 615M (2000) Deformed and Plain Billet-Steel

Bars for Concrete Reinforcement
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ASTM C 641 (1982; R 1998el) Staining Materials in
Li ght wei ght Concr et e Aggregates

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mrtars for Plain and
Rei nforced Unit Masonry

ASTM A 951 (1996) Specification for Masonry Joint
Rei nf or cenment
ASTM C 1019 (2000) Sampling and Testing G out
ASTM C 1072 (2000) Measurenent of Masonry Fl exural
Bond Strength
ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board
ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations
ASTM D 2240 (2000) Rubber Property - Duromneter Hardness
ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polyner
and Copol ymer Ml di ng and Extrusion
Conpounds

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Masonry Work; G AE

Drawi ngs including plans, elevations, and details of wal
reinforcement; details of reinforcing bars at corners and wal
i ntersections; offsets; tops, bottoms, and ends of walls; control
and expansion joints; and wall openings. Bar splice |ocations
shal |l be shown. Bent bars shall be identified on a bending
di agram and shall be referenced and | ocated on the draw ngs. \Wal
di mensi ons, bar cl earances, and wall openings greater than one
masonry unit in area shall be shown. No approval will be given to
the shop drawings until the Contractor certifies that al
openi ngs, including those for nechanical and electrical service,
are shown. If, during construction, additional nmasonry openi ngs
are required, the approved shop drawi ngs shall be resubmitted with
t he additional openings shown along with the proposed changes.
Location of these additional openings shall be clearly
hi ghli ghted. The mninmum scale for wall elevations shall be 1 to
50. Reinforcenent bending details shall conformto the
requi renents of AClI SP-66.

SD- 03 Product Data
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Face Brick; G REALE
Concrete Brick; G REALE

Manuf acturer's descriptive data.
Col d Weat her Installation
Col d weat her construction procedures.
SD- 04 Sanpl es

Concrete Masonry Units (CW))
Face Brick

Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture.

Anchors, Ties, and Bar Positioners
Two of each type used.

Expansi on-Joi nt Materi al
One pi ece of each type used.

Joi nt Rei nf or cenment

One pi ece of each type used, including corner and wall
i ntersection pieces, showing at | east two cross wires.

Port abl e Panel

One panel of face brick, 600 by 600 nm containing
approxi mately 24 brick facings to establish range of col or and
t exture.

SD-06 Test Reports

Ef f| orescence Test
Field Testing of Mortar
Field Testing of G out
Prismtests

Mort ar

Fire-rated CMJ

Test reports froman approved i ndependent |aboratory. Test
reports on a previously tested naterial shall be certified as the
sanme as that proposed for use in this project.

SD-07 Certificates

Face Brick

Concrete Masonry Units (CW))
Control Joint Keys

Anchors, Ties, and Bar Positioners
Expansi on-Joi nt Materials

Joi nt Rei nforcenent
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Rei nforcing Steel Bars and Rods
Mort ar

Mortar Adm xtures

G out Adm xtures

Certificates of conpliance stating that the materials neet the
speci fied requirenents.

3 SAMPLE NMASONRY PANELS

After material sanples are approved and prior to starting masonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting O ficer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed.

. 3.1 Configuration

Panel s shall be L-shaped or otherw se configured to represent all of the
wal | elenents. Panels shall be of the size necessary to denonstrate the
acceptabl e I evel of workmanship for each type of masonry represented on the
project. The mninumsize of a straight panel or a leg of an L-shaped
panel shall be 2.5 mlong by 1.8 m high

. 3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's method for nmortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beans, and lintels;

posi tioning, securing, and |lapping of reinforcing steel; positioning and

| appi ng of joint reinforcenent (including prefabricated corners); and

cl eani ng of masonry work shall be denmpnstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
CMJ control joints, brick expansion joints, insulation, flashing, brick
sol dier, row | ock courses and weep hol es shall be shown in the sanple
panels. The panels shall contain a nmasonry bonded corner that includes a
bond beam corner. Panels shall show installation of electrical boxes and
conduit. Panels that represent reinforced masonry shall contain a 600 by
600 nm opening placed at | east 600 nm above the panel base and 600 mm
away fromall free edges, corners, and control joints. Required
reinforcing shall be provided around this opening as well as at wal
corners and control joints.

.3.3 Constructi on Met hod

VWere anchored veneer walls are required, the Contractor shall denonstrate
and receive approval for the nmethod of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
provi sions shall be denmonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di mensi ons shown on
the drawi ngs. Were masonry is to be grouted, the Contractor shal
denonstrate and receive approval on the nethod that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beans and lintels using the requirements specified herein. If sealer is
specified to be applied to the masonry units, sealer shall be applied to
the sanpl e panels. Panels shall be built on a properly designed concrete
f oundat i on.
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3.4 Usage

The conpl eted panels shall be used as the standard of workmanship for the
type of masonry represented. Masonry work shall not comence until the
sanpl e panel for that type of nasonry construction has been conpl eted and
approved. Panels shall be protected fromthe weat her and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renoved
fromthe construction site.

.4 DELI VERY, HANDLI NG AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating nateri al

4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement

weat her.In addition, they shall conformto the noisture content specified
in ASTM C 90 when delivered to the jobsite. Prefabricated lintels shall be
marked on top sides to show either the Iintel schedul e nunber or the nunber
and size of top and bottom bars.

.4.2 Rei nf orcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose nmll scale and rust.

. 4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a nanner
that will prevent the inclusion of foreign naterials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS

The source of materials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with
Contracting O ficer's approval.

.2 FACE BRI CK

Col or range and texture of face brick shall be as indicated and shal
conformto the approved sample. G ade SW Type FBS shall be used for brick
in contact with earth or grade and for all exterior work. G ade SWor MN
Type FBS shall be used in other brickwork. Brick shall be tested for

ef fl orescence. Face brick units shall be delivered factory-blended to
provi de a uni form appearance and col or range in the conpleted wall.

2.1 Solid Face Brick
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Solid face brick shall conformto ASTM C 216. Brick size shall be npdul ar
and the nomi nal size of the brick used shall be 57 mmthick, 92 mm w de,
and 200 mmlong. M ninmum conpressive strength of the brick shall be 20.7
MPa.

2.3 CONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete nmasonry units shall conformto ASTM C 90. Cenent
shall have a | ow al kali content and be of one brand.

2.3.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

2.3.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and special shapes and sizes to conplete the
work as indicated. |n exposed interior nmasonry surfaces, units having a

bul | nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs, unless noted otherw se. Radius of the bull nose
shall be 25 mm Units used in exposed masonry surfaces shall have a
uniformfine to mediumtexture and a uniformcol or

2.3.3 Fire-Rated CMJ

Concrete masonry units used in fire-rated construction shown on the

drawi ngs shall be of m ninum equival ent thickness for the fire rating

i ndi cated and the correspondi ng type of aggregates indicated in TABLE I
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater mninmum equival ent thickness
to produce the required fire rating.

TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent thickness in
mm (i nches) for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Pumi ce 120 (4.7) 100 (4.0) 75 (3.0)
Expanded sl ag 130 (5.0) 110 (4.2) 85 (3.3)
Expanded cl ay, shal e, 145 (5.7) 120 (4.8) 95 (3.7)
or slate

Li nestone, scoria, cinders 150 (5.9) 130 (5.0) 100 (4.0)
or unexpanded sl ag
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TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow
Cal car eous gravel 160 (6.2) 135 (5.3) 105 (4.2)
Siliceous gravel 170 (6.7) 145 (5.7) 115 (4.5)
(a) M ni mum equi val ent thickness shall equal net volune as determ ned

in conformance with ASTM C 140 divi ded by the product of the
actual length and height of the face shell of the unit in

mllinters . Were walls are to receive plaster or be faced with
brick, or otherwi se forman assenbly; the thickness of plaster or
brick or other material in the assenmbly will be included in

determ ni ng the equival ent thickness.
2.4 Packi ng (Backer Rods)

Pol yet hyl ene foam neoprene, or filler shall be as recomended by the
seal ant manuf acturer.

2.5 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenment-line nortar proportions shall be 1 part
cenent, 1/2 part lime and 4-1/2 parts aggregate; when nasonry cenent ASTM C
91 is used the maximumair content shall be linted to 12 percent and
performance equal to cenent-lime nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072.
Pointing nmortar in showers and kitchens shall contain amroni um stearate, or
alumnumtri-stearate, or calciumstearate in an anmount equal to 3 percent
by wei ght of cenent used. Cenment shall have a | ow al kali content and be of
one brand. Aggregates shall be fromone source. Mortar shall be plain
masonry gray.

2.5.1 Adm xt ur es

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C.

2.6 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. G out slunp shall be between 200 and 250 mm G out shal
be used subject to the limtations of Table Ill. Proportions shall not be
changed and materials with different physical or chemical characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout neets the specified requirenents.

2.6.1  Admi xtures
In cold weat her, a non-chloride based accel erating adni xture may be used

subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
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494M Type C.
2.6.2 G out Barriers

G out barriers for vertical cores shall consist of fine mesh wre,
fiberglass, or expanded netal.

2.7 ANCHORS, TIES, AND BAR PCSI TI ONERS

Anchors and ties shall be fabricated w thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Class B-2. Steel wire
used for anchors and ties shall be fabricated fromsteel wire conformng to
ASTM A 82. Anchors and ties shall be sized to provide a mninmumof 16 nm
nortar cover fromeither face.

2.7.1 vall Ties

Wal |l ties shall be rectangul ar-shaped or Z-shaped fabricated of 5 mm

di ameter zinc-coated steel wire. Rectangular wall ties shall be no Iless
than 100 nm wi de. Adjustable type wall ties shall consist of two
essentially U shaped el ements fabricated of 5 nm di anmeter zinc-coated stee
wire. Adjustable ties shall be of the double pintle to eye type and shal
all ow a maxi mum of 13 nmm eccentricity between each el enent of the tie.
Pl ay between pintle and eye opening shall be not nore than 2 mm The
pintle and eye el enents shall be forned so that both can be in the sane

pl ane.

2.7.2 Adj ust abl e Anchors

Adj ust abl e anchors shall be 5 mmdianeter steel wire, triangul ar-shaped.
Anchors attached to steel shall be 8 nmdianeter steel bars placed to
provide 2 nm play between flexible anchors and structural steel nenbers.
Spacers shall be welded to rods and colums. Equival ent wel ded-on stee
anchor rods or shapes standard with the flexible-anchor nmanufacturer nmay be
furni shed when approved. Wl ds shall be cl eaned and gi ven one coat of
zinc-rich touch up paint.

2.7.3 Anchors for Connecting to Concrete

Provi de two-pi ece assenblies that allow vertical or horizontal adjustment
but resist tension and conpression forces perpendicular to plane of wall.

1. Anchor Section: Dovetail anchor section fornmed from1.35 mnm
thi ck, steel sheet, galvanized after fabrication

2. Tie Section: Triangular-shaped wire tie, sized to extend within
25 mm of masonry face, made from 6.4 mm dianeter, hot-dip
gal vani zed steel wire.
2.7. 4 Bar Positioners
Bar positioners, used to prevent displacenent of reinforcing bars during
t he course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell.
2.8 JO NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
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to ASTM A 951, wel ded construction. Tack welding will not be acceptable in
rei nforcement used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Class B-2. Al wires shall be a mninmumof 9 gauge.
Rei nf orcenment shall be truss type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units. Joint reinforcenment
shal |l be placed a mininumof 16 nmcover fromeither face. The distance
bet ween crosswires shall not exceed 400 nm Joint reinforcenent for

strai ght runs shall be furnished in flat sections not |less than 3 mlong.
Joint reinforcement shall be provided with factory formed corners and

i ntersections.

2.8.1 Mul ti wthe Masonry

Provi de adjustable (2-piece) type with single pair of side rods and

conti nuous di agonal cross ties spaced not nmore than 400 mmo.c. and with
separ at e adj ustabl e veneer ties engaging the cross ties. Cross ties are
either U shaped with eyes or rectangular. Space side rods for enbednent

wi thin each face shell of backup wthe and size adjustable ties to extend
at least hal fway through outer wthe but with at | east 15 mm cover on
outside face. Use where facing wthe is of different material than backup

wyt he.
2.9 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615M G ade 60.
2.10 CONTRCOL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura

or synthetic rubber (or conbination thereof) conform ng to ASTM D 20000r
pol yvi nyl chloride conformng to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not |less than 16 mmthick and 10 nmthi ck
flanges, with a tolerance of plus or mnus 2 nm The control joint key
shall fit neatly, but without forcing, in masonry unit jamb sash grooves.
The control joint key shall be flexible at a tenmperature of mnus 34
degrees C after five hours exposure, and shall have a duroneter hardness of
not less than 70 when tested in accordance with ASTM D 2240.

2.11 EXPANSI ON- JO NT MATERI ALS
Backer rod and seal ant shall be adequate to accombdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as recomended by
t he seal ant manufacturer. Sealant shall conformto Section 07900JO NT
SEALI NG

2.12 FLASHI NG
Fl ashing shall be as specified in Section 07600 FLASH NG AND SHEET METAL.

PART 3 EXECUTI ON

3.1 ENVI RONMVENTAL REQUI REMENTS

3.1.1 Hot Weat her Installation

The foll owi ng precautions shall be taken if masonry is erected when the
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anbient air tenperature is nore than 37 degrees C in the shade and the
relative humdity is Il ess than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 1.2 m
ahead of masonry; masonry units shall be set within one m nute of spreading
nortar; and after erection, masonry shall be protected from direct exposure
to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls below 4 degrees C, a witten statenment of proposed cold
weat her construction procedures shall be submitted for approval. The
foll owi ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the nasonry
is dry to the touch. Sections of masonry deened frozen and danaged shal

be renobved before continuing construction of those sections.

a. Air Tenmperature 4 to O degrees C. Sand or mxing water shall be
heated to produce nortar tenperatures between 4 and 49 degrees C

b. Air Tenperature O to minus 4 degrees C. Sand and m xi ng wat er
shal |l be heated to produce nortar tenperatures between 4 and 49
degrees C. Tenperature of nmortar on boards shall be maintained
above freezing.

c. Air Tenmperature ninus 4 to minus 7 degrees C. Sand and m xi ng
wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C. Tenperature of nortar on boards shall be naintained
above freezing. Sources of heat shall be used on both sides of
wal I s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 24 knihour

d. Air Tenperature nminus 7 degrees C and below. Sand and m xi ng
wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 0 degrees C. Tenperature of units
when laid shall not be |less than mnus 7 degrees C

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 4 to O degrees C. Masonry shall be
protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

b. Mean daily air tenperature O to mnus 4 degrees C. Masonry shal
be conpletely covered with weat her-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature minus 4 to minus 7 degrees C. Masonry
shal |l be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature mnus 7 degrees C and Bel ow. Masonry
tenmperature shall be maintained above 0 degrees C for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,
infrared heat |anps, or other approved nethods.
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3.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shall
be I evel with back-up courses, except for adjustable ties, in which case
the tol erances shall be plus or minus 13 mm Each unit shall be adjusted
toits final position while nortar is still soft and plastic. Units that
have been di sturbed after the nortar has stiffened shall be renoved,
cleaned, and relaid with fresh nmortar. Air spaces, cavities, chases,
expansion joints, and spaces to be grouted shall be kept free fromnnortar
and other debris. Units used in exposed masonry surfaces shall be sel ected
fromthose having the | east anpbunt of chi pped edges or other inperfections
detracting fromthe appearance of the finished work. Vertical joints shal
be kept plunb. Units being laid and surfaces to receive units shall be
free of water filmand frost. Solid units shall be laid in a nonfurrowed
full bed of nortar. Mortar for veneer wythes shall be bevel ed and sl oped
toward the center of the wthe fromthe cavity side. Units shall be shoved
into place so that the vertical joints are tight. Vertical joints of brick
and the vertical face shells of concrete masonry units, except where

i ndi cated at control, expansion, and isolation joints, shall be conpletely

filled with nmortar. Mortar will be pernmitted to protrude up to 13 mminto
the space or cells to be grouted. Means shall be provided to prevent
nortar fromdropping into the space below. In double wythe construction

the inner wthe may be brought up not nore than 400 mm ahead of the outer
wythe. Collar joints below grade shall be filled with nortar or grout
during the laying of the facing wthe, and filling shall not |lag the |aying
of the facing wthe by nmore than 200 mm

3.2.1 Surface Preparation

Sur faces upon which nasonry is placed shall be cleaned of laitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at |east 3 mm

Sandbl asting shall be used, if necessary, to renove |aitance from pores and
t o expose the aggregate.

3.2.2 Fornms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renpbved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units may be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved.

3.2.4 Brick Units

Brick facing shall be laid with the finished face exposed. Brick shall be
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laid in running bond with each course bonded at corners, unless otherw se
indicated. Brick that is cored, recessed, or has other deformations may be
used in sills, treads, soldier courses, except where deformations will be
exposed to view.

3.2.4.1 Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 0.155 gm per mnute per square cm (1 gm per

m nute per square inch) of bed surface shall be in conformance with ASTM C
67. The nethod of wetting shall ensure that each unit is nearly saturated
but surface dry when | aid.

3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar
3.2.4.3 Hol | ow Units
Hol I ow units shall be laid as specified for concrete nmasonry units.
3.2.5 Tol er ances
Masonry shall be laid plunmb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted otherwi se. Except for walls constructed of prefaced concrete nasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):
TABLE 11
TOLERANCES

Variation fromthe plunb in the lines
and surfaces of columms, walls and ari ses

In adj acent nmasonry units 3 mm
In 3 m 6 mMm
In 6 m 10 mm
In 12 mor nore 13 mm
Variations fromthe plunmb for external corners,

expansi on joints, and other conspicuous |ines

In 6 m 6 mMm
In 12 mor nore 13 mm
Variations fromthe level for exposed lintels,

sills, parapets, horizontal grooves, and ot her

conspi cuous |ines

In 6 m 6 mMm
In 12 mor nore 13 mm

Variation fromlevel for bed joints and top
surfaces of bearing walls
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TOLERANCES
In 3 m 6 nmMm
In 12 mor nore 13 mMm
Variations fromhorizontal |ines
In 3 m 6 nmm
In 6 m 10 nm
In 12 mor nore 13 mMm
Variations in cross sectional dinensions of
colums and in thickness of walls
M nus 6 mMm
Pl us 13 mm

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units may be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the nasonry shall be nmade carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 300 mm wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting

off the nmortar flush with the face of the wall. Joints in unparged masonry
wal | s bel ow grade shall be pointed tight. Flush joints for architectural
units, such as fluted units, shall conpletely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior nmasonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of
the unit. Tooling shall be performed so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.
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3.2.7.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 10 mfm On the exterior
side of exterior frames, joints between frames and abutting masonry walls
shall be raked to a depth of 10 nm

3.2.8 Joint Wdths

Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 10 mmjoints.
3.2.8.2 Brick

Brick joint widths shall be the difference between the actual and nom nal
di mensions of the brick in either height or Iength. Brick expansion joint
wi dt hs shall be as shown.

3.2.9 Enbedded |tens

Spaces around built-in itens shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work
progresses. Anchors, ties and joint reinforcement shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toot hi ng
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.11 Masonry WVl 1 Intersections

Each course shall be nmasonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

i ntersections with bond beamreinforcenment and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of roof deck where
shown. Openings in firewalls around joists or other structural nenbers
shall be filled as indicated or approved. Were suspended ceilings on both
sides of partitions are indicated, the partitions other than those shown to
be conti nuous may be stopped approximately 100 nm above the ceiling |evel.
An isolation joint shall be placed in the intersection between partitions
and structural or exterior walls as shown. Interior partitions having 100
nm noni nal thick units shall be tied to intersecting partitions of 100 mm
units, 125 mminto partitions of 150 mmunits, and 175 mminto partitions
of 200 nmor thicker units. Cells within vertical plane of ties shall be
filled solid with grout for full height of partition or solid masonry units
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may be used. Interior partitions having masonry walls over 100 mmthick
shall be tied together with joint reinforcenent. Partitions containing
joint reinforcenent shall be provided with prefabricated pieces at corners
and intersections or partitions.

3.3  ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a continuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcenent
assenbl i es are approved for use. Wen both wthes are not brought up

toget her, through-wall flashings shall be protected from danmage until they
are fully enclosed in the wall. Wen face brick is supported by
cold-fornmed netal framing, wall ties shall be placed at 400 mmon center in
each direction. The airspace between the wthes shall be kept clear and
free of nmortar droppings by tenporary wood strips laid on the wall ties and
carefully lifted out before placing the next row of ties. A coarse gravel
or drainage naterial shall be placed behind the weep holes in the cavity to
a mni mum depth of 100 mm of coarse aggregate or 250 nm of drai nage
material to keep nmortar droppings from plugging the weep hol es.

3.4  WEEP HOLES

Weep hol es shall be provided not nore than 600 nmon centers in nortar
joints of the exterior wythe above wall flashing, over foundations, bond
beans, and any other horizontal interruptions of the cavity. Woep holes
shal |l be formed by placing short |engths of well-greased No. 10, 8 mm

nom nal di ameter, braided cotton sash cord in the nortar and wi thdraw ng
the cords after the wall has been conmpleted. Oher approved nethods nay be
used for providing weep holes. Wep holes shall be kept free of nortar and
ot her obstructions.

3.5 MORTAR

Mortar shall be mixed in a mechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 m nutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anpunt to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

3.6 REI NFORCI NG STEEL

Rei nf orcenment shal |l be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which mght destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcenment shall extend to within 50
mm of tops of walls.

3.6.1 Posi tioni ng Bars
Vertical bars shall be accurately placed within the cells at the positions

i ndi cated on the drawi ngs. A mninumclearance of 13 mm shall be
mai nt ai ned between the bars and masonry units. M ni num cl earance between
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paral |l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at intermediate intervals of not nore than 192

di ameters of the reinforcement. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.6.2 Splices

Bars shall be |apped a m ni mum of 48 di aneters of the reinforcenent.
Wl ded or mechani cal connections shall devel op at |east 125 percent of the
specified yield strength of the reinforcenent.

3.7 JA NT REI NFORCEMENT

Joint reinforcenent shall be installed at 400 mmon center or as indicated.
Rei nf orcenment shall be | apped not | ess than 150 mm Prefabricated

sections shall be installed at corners and wall intersections. The

| ongitudinal wires of joint reinforcenment shall be placed to provide not

| ess than 16 nmcover to either face of the unit.

3.8 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and wi ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude

di spl acement or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.8.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not nmore than 10 m apart, or as required,
tolimt the horizontal flow of grout for each pour

3.8.2 Hori zontal Grout Barriers

G out barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.8.3 Grout Hol es and d eanouts
3.8.3.1 Grout Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openi ngs spaced not nore than 400 nmon centers shall be

provi ded where grouting of all hollow unit masonry is indicated. Qpenings
shall not be less than 100 nmin diameter or 75 by 100 mmin horizontal

di mensi ons. Upon conpl etion of grouting operations, grouting holes shal
be pl ugged and finished to match surroundi ng surfaces.
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3.8.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcement when the height of the grout pour exceeds
1.5 m Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. Ceanout holes shall be provided at a naxi mum
spaci ng of 800 mmwhere all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. Ceanouts shall not be less than 75 by 100 mm

openi ngs cut fromone face shell. Mnufacturer's standard cutout units nay
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cl eanout holes shall be closed in an approved manner to match
surroundi ng nmasonry.

3.8.3.3 Cleanouts for Solid Unit Masonry Construction

Cl eanouts for construction of walls consisting of a grout filled cavity
bet ween solid masonry wythes shall be provided at the bottom of every pour
by omitting every other masonry unit fromone wthe. A new series of

cl eanouts shall be established if grouting operations are stopped for nore
than 4 hours. deanout holes shall not be plugged until masonry work,
reinforcement, and final cleaning of the grout spaces have been conpl et ed
and inspected. For walls which will be exposed to view, cleanout holes
shall be closed in an approved manner to match surroundi ng nmasonry.

3.8.4 Grouti ng Equi pnent
3.8.4.1 G out Punps

Punpi ng t hrough al umi numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping
waste materials and debris shall be renoved fromthe equi pnent, and
di sposed of outside the masonry.

3.8.4.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation

3.8.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry until
nortar joints have set for at |least 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into |lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the di nensions of
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grout spaces as indicated in Table Ill. Lowlift grout nethods nay be used
on pours up to and including 1.5 min height. Hgh-lift grout nethods
shal | be used on pours exceeding 1.5 min height.

3.8.5.1 Low Li ft Met hod

Grout shall be placed at a rate that will not cause displacenent of the
masonry due to hydrostatic pressure of the grout. Mdrtar protruding nore
than 13 mminto the grout space shall be renmpved before begi nning the
grouting operation. Gout pours 300 mmor |less in height shall be
consol i dated by mechani cal vibration or by puddling. G out pours over 300
nmin height shall be consolidated by mechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
to the linmtations of Table Il

3.8.5.2 Hgh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mrrtar protruding nore than 6 mminto the grout
space shall be renpved by dislodging the projections with a rod or stick as
the work progresses. Reinforcing, bolts, and enbedded connections shall be
rigidly held in position before grouting is started. CMJ units shall not
be pre-wetted. Gout, fromthe nmixer to the point of deposit in the grout
space shall be placed as rapidly as practical by punping and pl aci ng

nmet hods which will prevent segregation of the m x and cause a m ni mum of
grout splatter on reinforcing and masonry surfaces not being inmediately
encased in the grout lift. The individual lifts of grout shall be Iimted
to 1.2 m in height. The first lift of grout shall be placed to a uniform
hei ght within the pour section and vibrated thoroughly to fill all voids.
This first vibration shall follow inmediately behind the pouring of the
grout using an approved mechanical vibrator. After a waiting period
sufficient to pernmit the grout to becone plastic, but before it has taken
any set, the succeeding lift shall be poured and vibrated 300 to 450 mm
into the preceding lift. |If the placing of the succeeding lift is going to
be del ayed beyond the period of workability of the preceding, each lift
shal | be reconsolidated by reworking with a second vibrator as soon as the
grout has taken its settlement shrinkage. The waiting, pouring, and
reconsol i dation steps shall be repeated until the top of the pour is
reached. The top |ift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertica
grout barriers shall be conpleted to the top of a pour in one working day
unl ess a new series of cleanout holes is established and the resulting

hori zontal construction joint cleaned. H gh-1ift grout shall be used
subject to the linmtations in Table |11
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3.

TABLE 111
POUR HEI GAT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni rum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (mm (1,2)

G out Pour

Hei ght Grout Grouting Mul tiwyt he Hol | ow uni t

(m (4) Type Procedure Masonry (3) Masonry
0.3 Fi ne Low Lift 20 40 x 50
1.5 Fi ne Low Lift 50 50 x 75
2.4 Fi ne H gh Lift 50 50 x 75
3.6 Fi ne H gh Lift 65 65 x 75
7.3 Fi ne Hi gh Lift 75 75 x 75
0.3 Coar se Low Lift 40 40 x 75
1.5 Coar se Low Lift 50 65 x 75
2.4 Coar se Hi gh Lift 50 75 x 75
3.6 Coar se Hi gh Lift 65 75 x 75
7.3 Coar se Hi gh Lift 75 75 x 100

Not es

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni num di mensi ons of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the diameters of the horizonta
reinforcing bars within a cross section of the grout space or cell

(2) The m ni mum di nensions of the total clear areas shall be made up
of one or nore open areas, with at | east one area being 20 nm or
greater in width.

(3) For grouting spaces between nmasonry wyt hes.

(4) VWhere only cells of hollow nmasonry units containing reinforcenent
are grouted, the nmaxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

9 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenent shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
continuity, reinforcement shall be | apped 48 bar dianmeters. A mninum

cl earance of 13 mm shall be maintai ned between reinforcenent and interior
faces of wunits.

.10 CONTROL JO NTS

Control joints shall be provided as indicated and shall be constructed by
using sash janb units with control joint key in accordance with the details
shown on the drawi ngs. Sash janb units shall have a 19 by 19 mm (3/4 by
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3/4 inch) groove near the center at end of each unit. The vertical nortar
joint at control joint l|ocations shall be continuous, including through al
bond beams. This shall be acconplished by utilizing half blocks in
alternating courses on each side of the joint. The control joint key shal
be interrupted in courses containing continuous bond beamsteel. |In single
wyt he exterior masonry walls, the exterior control joints shall be raked to
a depth of 20 mm backer rod and seal ant shall be installed in accordance
with Section 07900 JO NT SEALI NG  Exposed interior control joints shall be
raked to a depth of 6 mMmm Conceal ed control joints shall be flush cut.

3.11 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Brick expansion joints and concrete nasonry veneer joints shall be provided
and constructed as shown on the drawi ngs. Joints shall be kept free of
nortar and ot her debris.

3.12 LI NTELS
3.12.1 Masonry Lintels

Masonry lintels shall be constructed with I[intel units filled solid with
grout in all courses and reinforced with a m nimumof two No. 16 bars in
t he bottom course unl ess otherw se indicated on the draw ngs. Lintel

rei nforcement shall extend beyond each side of nmasonry opening 40 bar

di ameters or 600 nm whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be |ocated 13 nm above the
bottominside surface of the lintel unit.

3.12.2 Steel Lintels

Steel lintels shall be as shown on the drawings. Lintels shall be set in a
full bed of nortar with faces plunb and true. Steel and precast lintels
shal | have a m ni mum bearing | ength of 200 nm unl ess ot herwi se indicated on
t he draw ngs.

3.13 SI LLS AND COPI NGS

Sills and copings shall be set in a full bed of nortar with faces plunb and
true.

3.14  ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

3.14. 1 Anchorage to Concrete
Anchorage of masonry to the face of concrete colums, beanms, or walls shal
be with dovetail anchors spaced not over 400 mmon centers vertically and
600 nm on center horizontally.

3.14.2 Anchorage to Structural Stee
Masonry shall be anchored to vertical structural steel framng with
adj ustabl e steel wire anchors spaced not over 400 mm on centers vertically,
and if applicable, not over 600 mm on centers horizontally.

3.15 | NSULATI ON
Anchored veneer walls shall be insul ated, where shown, by installing

board-type insulation on the cavity side of the inner wthe. Board type
i nsul ation shall be applied directly to the nmasonry or thru-wall flashing
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wi t h adhesive. Insulation shall be neatly fitted between obstructions
wi t hout inpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking m dway over
t he course bel ow and shall be applied in noderate contact wi th adjoi ning
units without forcing, and shall be cut to fit neatly agai nst adjoining
surf aces.

3.16 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conmpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Msonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. WMasonry surfaces shall be left clean
free of nmortar daubs, dirt, stain, and discoloration, including scum from
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.16.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

3.16.2 Bri ck Surfaces

Exposed brick masonry surfaces shall be cleaned as necessary to obtain
surfaces free of stain, dirt, nortar and grout daubs, efflorescence, and

di scol orati on or scumfrom cl eani ng operations. After cleaning, the sanmple
panel of simlar material shall be exam ned for discoloration or stain as a

result of cleaning. |If the sanple panel is discolored or stained, the
net hod of cl eaning shall be changed to assure that the masonry surfaces in
the structure will not be adversely affected. The exposed masonry surfaces

shal | be water-soaked and then cleaned with a solution proportioned 30 niL
tri sodi um phosphate and 30 niL | aundry detergent to 1 L of water or cleaned
with a proprietary masonry cl eani ng agent specifically recormended for the
color and texture by the brick manufacturer. The solution shall be applied
with stiff fiber brushes, followed i mediately by thorough rinsing with
clean water. Proprietary cleaning agents shall be used in conformance with
t he cl eani ng product manufacturer's printed reconmendations. Efflorescence
shal |l be renoved in conformance with the brick manufacturer's
recomendat i ons.

3.17 BEARI NG PLATES
Bearing plates for beans, joists, joist girders and simlar structura
menbers shall be set to the proper line and el evati on with danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE

3.18 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal
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be covered wi th nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m nimum of 600 nm down on each side of the
wal | and shall be held securely in place. Before starting or resunming, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al

3.19 TEST REPORTS

3.19.1 Field Testing of Mortar
At | east three specinmens of nortar shall be taken each day. A layer of
nortar 13 to 16 mmthick shall be spread on the masonry units and al |l owed
to stand for one nminute. The specinens shall then be prepared and tested
for conpressive strength in accordance with ASTM C 780.

3.19.2 Field Testing of G out
Field sampling and testing of grout shall be in accordance with the
appl i cabl e provi sions of ASTM C 1019. A nmini mum of three speci mens of
grout per day shall be sanpled and tested. Each specinen shall have a
m nimumul ti mate conpressive strength of 18 MPa at 28 days.

-- End of Section --
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SECTI ON 05120A

STRUCTURAL STEEL
09/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD (1995a) Quality Certification Program
Descri ption
Al SC ASD Manual (1989) Manual of Steel Construction

Al l owabl e Stress Design

Al SC ASD/ LRFD Vol |1 (1992) Manual of Steel Construction Vol
Il: Connections

Al SC Desi gn Gui de No. 10 (1989) Erection Bracing of Low Rise
Structural Steel Franes

Al SC LRFD Vol | (1995) Manual of Steel Construction Load &
Resi st ance Factor Design, Vol I:
Structural Menbers, Specifications & Codes

Al SC LRFD Vol 11 (1995) Manual of Steel Construction Load &
Resi st ance Factor Design, Vol I1:
Structural Menbers, Specifications & Codes

Al SC Pub No. S303 (1992) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6/ A 6M (1998a) Ceneral Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 36/ A 36M (1997a) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 242/ A 242M (1998) High-Strength Low Al l oy Structural
St eel

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60

000 PSI Tensile Strength
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(1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(1997) High-Strength Bolts for Structural
Steel Joints (Metric)

(1997) Heat-Treated Steel Structural
Bolts, 150 ksi M nimum Tensile Strength

(1993) High-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

(1999) Col d- Forned Wl ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(1999) Hot-Fornmed Wl ded and Seani ess
Carbon Steel Structural Tubing

(1993) Steel Structural Rivets

(1994a) Hi gh-Yield-Strength, Quenched and
Tenpered Alloy Steel Plate, Suitable for
Wl di ng

(1996) Hi gh-Strength Carbon- Manganese
Steel of Structural Quality

(1997) Carbon and Alloy Steel Nuts
(1997) Carbon and Alloy Steel Nuts (Metric)

(1999) High-Strength Low All oy
Col unbi um Vanadi um Structural Steel

(1997) High-Strength Low All oy Structural
Steel with 50 ksi (345 MPa) M nimum Yiel d
Point to 4 in. (100 mm) Thick

(1999) Hot-Fornmed Wl ded and Seani ess
Hi gh-Strength Low Al l oy Structural Tubing

(1997a) Carbon and Hi gh-Strength Low Al | oy
Structural Steel Shapes, Plates, and Bars

and Quenched-and- Tenpered Al l oy Structural
Steel Plates for Bridges

(1997) Quenched and Tenpered Low Al | oy
Structural Steel Plate with 70 ksi (485
MPa) Mnimum Yield Strength to 4 in. (100

nmm) Thi ck

(1998e1) Steel for Structural Shapes For
Use in Building Fram ng

(1993) Hardened Steel Washers
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ASTM F 436M (1993) Hardened Steel Washers (Metric)

ASTM F 844 (1998) Washers, Steel, Plain (Flat),
Unhar dened for General Use

ASTM F 959 (1999) Conpressi bl e-\Washer-Type Direct
Tension Indicators for Use with Structural
Fast eners

ASME | NTERNATI ONAL ( ASMVE)
ASME B18.21.1 (1994) Lock Washers (Inch Series)

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

AVERI CAN VELDI NG SOCI ETY ( AWS)

AVS A2. 4 (1998) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exami nation

AWS D1.1 (1998) Structural Welding Code - Steel
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Primer (wthout Lead
and Chromate Pignments)

SSPC- SP3 Power Tool d eaning
SSPC- SP6 Commer ci al Bl ast C eani ng
SSPC- SP11 Power Tool O eaning to Bare Metal

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zati on experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.
Connections, for any part of the structure not shown on the contract

draw ngs, shall be considered sinple shear connections and shall be
designed and detail ed in accordance with pertinent provisions of Al SC ASD

Manual and Al SC LRFD Vol 11. Substitution of sections or nodification of
connection details will not be accepted unl ess approved by the Contracting
Oficer. Al SC ASD Manual and Al SC ASDY LRFD Vol |1 shall govern the work.

Wel di ng shall be in accordance with AWS D1.1; except that welding for
critical applications shall be in accordance with Section 05090 WELDI NG,
STRUCTURAL or paragraph WELDI NG, High-strength bolting shall be in
accordance with Al SC ASD Manual .

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;

submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
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that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Structural Steel System G AE
Structural Connections; G AE
Structural Connection Calculations; G AE

Structural cal culations for connections indicated on draw ngs
shal |l be signed and sealed by a qualified professional engineer in
the state of Ceorgia

Shop and erection details including menbers (with their
connections) not shown on the contract draw ngs. Wl ds shall be
i ndi cated by standard wel di ng synbols in accordance with AWS A2. 4.

SD- 03 Product Data
Erection; G REALE

Prior to erection, erection plan of the structural steel fram ng
describing all necessary tenporary supports, including the
sequence of installation and renoval.

Vel ding; G REALE
WPS not prequalified.
WPS prequalified.
SD- 04 Sanpl es

High Strength Bolts and Nuts; G REALE

Carbon Steel Bolts and Nuts; G REALE

Nuts Di nensional Style; G REALE
Washers; G REALE

Random sanpl es of bolts, nuts, and washers as delivered to the
job site if requested, taken in the presence of the Contracting
O ficer and provided to the Contracting Officer for testing to
establish conpliance with specified requirenents.

SD-07 Certificates
M1l Test Reports; G REALE

Certified copies of nmlIl test reports for structural steel,
structural bolts, nuts, washers, tw st-off tension control bolts
(load indicator bolts) and other related structural steel itens,
including attesting that the structural steel furnished contains
no | ess than 25 percent recycled scrap steel and neets the
requi renents specified, prior to the installation.

Vel der Qualifications; G REALE

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 1.
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Vel di ng I nspector; G REALE
Wl di ng I nspector qualifications.
Fabrication;, G REALE

A copy of the AISC certificate indicating that the fabrication
pl ant neets the specified structural steelwork category.

1.4 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.

1.5 VELDI NG | NSPECTOR
Wl di ng I nspector qualifications shall be in accordance with AWS D1.1
PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel
Car bon grade steel shall conformto ASTM A 36/ A 36M
2.1.2 Hi gh-Strength Low Al |l oy Steel
Hi gh-strength lowalloy steel shall conformto ASTM A 572/ A 572M G ade 50.
2.2 STRUCTURAL TUBI NG
Structural tubing shall conformto ASTM A 500, Grade C
2.3 STEEL PI PE
Steel pipe shall conformto ASTM A 53, Type E or Type S, G ade B.
2.4 H GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325M Type 1 with carbon steel
nuts conformng to ASTM A 563M Grade C and ASTM A 325M

2.5 TENSI ON CONTROL BOLTS
ASTM A 325, Type 1, Heavy Hex Carbon-Steel Nuts, hardened carbon steel
washers, and structural bolts with a notch between the bolt tap and
threads. The bolt shall be designed to react to the opposing rational
torques applied by the installation wench, with the bolt tip autonatically
shearing off when the proper tension is obtained.

2.6 CARBON STEEL BOLTS AND NUTS

Car bon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts confornmng to ASTM A 563M, G ade A

2.7 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Heavy Hex style when used with ASTM A 307 bolts
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or Heavy Hex style when used with ASTM A 325M or ASTM A 490M bol ts.
2.8  WASHERS

Pl ai n washers shall conformto ASTM F 844,
2.9  PAINT/ PRI MER

Primer for interior concealed steel shall conformto the foll ow ng:

a. GCeneric Type - Modified Al kyd, chem cally active,
rust-inhibiting pignment.

b. Volunme Solids - not |ess than 55%

c. Volatile Oganic Conmpounds (VOC) - not nore than 3.25 pounds
per gallon (thinned 10% .

d. Dry FilmThickness - 2.0 to 3.5 mls.
e. Color - Gay.
f. Adhesion - no less than a rating of 5 (ASTM D 3359, Method B).
g. Salt Spray (Fog) - No blistering, cracking, rusting or
del am nation of film No rust creepage after 500 hours exposure (
ASTM B 117).

2.9.1 Pri mer

Primer for exterior steel and interior exposed steel shall conformto the
fol | owi ng:

a. GCeneric Type - Pol yam doam ne Epoxy, |ead- and chromate-free,
corrosion inhibiting pigment.

b. Volunme Solids - not |ess than 70%

c. Volatile Oganic Conmpounds (VOC) - not nore than 2.90 pounds
per gallon (thinned 10% .

d. Dry FilmThickness - 2.0 to 4.0 mls.
e. Color - Beige.
f. Adhesion - no less than a rating of 5 (ASTM D 3359, Method B).
g. Exterior Exposure - No blistering, cracking, rusting or
del am nation of filmafter 35,000 hours exterior exposure (one
coat on prepared steel).
h. Salt Spray (Fog) - No blistering, cracking, rusting or
del am nation of film No rust creepage after 500 hours exposure (
ASTM B 117).

PART 3 EXECUTI ON

3.1 FABRI CATI ON
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Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the Al SC FCD for Category Conventional Steel Building Structures.
Conpression joints dependi ng on contact bearing shall have a surface
roughness not in excess of 13 microneter as determ ned by ASME B46.1, and
ends shall be square within the tolerances for nmlled ends specified in
ASTM A 6/ A 6M  Structural steelwork, except surfaces of steel to be
encased in concrete, surfaces to be field wel ded, surfaces to be
fireproofed, and contact surfaces of friction-type high-strength bolted
connections shall be prepared for painting in accordance w th endorsenent
"P*" of AISC FCD and prined with the specified paint.

3.2 ERECTI ON

a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC ASD Manual . Erection plan shall be reviewed, stanped and
seal ed by a structural engineer |icensed by the state in which the
project is |ocated.

b. For lowrise structural steel buildings (18 m tall or less and a
maxi mum of 2 stories), the erection plan shall conformto Al SC Pub
No. S303 and the structure shall be erected in accordance wi thAl SC
Desi gn Gui de No. 10.

3.2.1 Structural Connections

Anchor bolts and other connections between the structural steel and
foundati ons shall be provided and shall be properly located and built into
connecting work. Field welded structural connections shall be conpl eted
before load is applied.

3.2.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar menbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been pl unbed
and properly positioned, but prior to placing superinposed | oads. Separate
setting plates under colum base plates will not be permtted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawings. Bedding nortar and
grout shall be as specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Primng
After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the
sanme quality as that used for the shop coat. Prepare surfaces according to
SSPC- SP6 or SSPC- SP11

3.2. 4 Shop Prim ng

Shop prinme steel surfaces, except the foll ow ng:

a. Surfaces enbedded in concrete or nortar. Extend primng of
partially enbedded nmenbers to a depth of 2 inches (50 mMj.
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b. Surfaces to be field wel ded.

c. Surfaces to be high-strength bolted with slip-critica
connecti ons.

d. Surfaces to receive sprayed-on fireproofing.
f. Galvani zed surfaces.
3.2.5 Surface Preparation

Cl ean surfaces to be painted. Renobve |oose rust, loose mll scale, and
spatter, slag, or flux deposits. Prepare surfaces according to SSPC

specifications as follows:
a. SSPC-SP3 "Power Tool Ceaning."
b. SSPC-SP6 "Conmercial Blast C eaning"
3.3 VELDI NG
The contractor shall develop and submit the Wl ding Procedure
Speci fications (WPS) for all welding, including weldi ng done using

prequalified procedures. Prequalified procedures may be subnitted for
i nfornmati on only; however, procedures that are not prequalified shall be

subm tted for approval

-- End of Section --
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SECTI ON 05210A

STEEL JO STS
11/ 88

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.
STEEL JO ST I NSTI TUTE (SJl)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Weight Tables for Steel Joists and

Joist Grders

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Steel Joists; G AE
Steel Joist Engineering Analysis Calculations; G AE

Detail drawi ngs shall include fabrication and erection details,
specifications for shop painting, and identification nmarkings of
joists. Al joists shall conply with design |oadings indicated on

draw ngs, including structural analysis data signed and seal ed by
a qualified professional engineer in the state of Ceorgia
responsi ble for their preparation.

SD-07 Certificates
Steel Joists; G REALE

Certificates stating that the steel joists have been designed
and manufactured in accordance with SJI Specs & Tables. Conplete
engi neeri ng design conputations may be submitted in lieu of the
certification.

1.3 DESCRI PTI ON

Steel joists are designated on the drawi ngs in accordance with the standard
designations of the Steel Joist Institute. Joists of other standard
designations or joists with properties other than those shown may be
substituted for the joists designated provided the structural properties
are equal to or greater than those of the joists shown and provided all
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ot her specified requirenents are net.
1.4  DELI VERY AND STORAGE

Materials shall be delivered to the site in undamaged condition and stored
off the ground in a well drained |ocation, protected from danage, and
easily accessible for inspection and handl i ng.

PART 2 PRODUCTS
2.1 OPEN WEB STEEL JO STS

pen web steel joists shall conformto SJI Specs & Tables, K-Series.
Joi sts shall be designed to support the |oads given in the standard | oad
tabl es of SJI Specs & Tabl es.

2.2 LONGSPAN STEEL JO STS

LH Series. Joists designated LH shall be designed to support the | oads
given in the applicable standard | oad tables of SJI Specs & Tables.

2.3 ACCESSORI ES AND FI TTI NGS

Accessories and fittings, including end supports and bridging, shall be in
accordance with the standard specifications under which the nenbers were
desi gned.

2.4 SHOP PAI NTI NG

Joi sts and accessories shall be shop painted with a rust-inhibiting priner
paint (gray alkyd). For joists which will be finish painted under Section
09900 PAI NTI NG CGENERAL, the primer paint shall be limted to a priner
which is conpatible with the specified finish paint. Exterior exposed
joist shall be prined with a primer with a very good resistance to exterior
exposed at nospheri c/ weat her corrosion

PART 3 EXECUTI ON
3.1 ERECTI ON

Installation of joists shall be in accordance with the standard

speci fication under which the nenber was produced. Joists shall be handl ed
in a nanner to avoid danage. Danmged joists shall be renoved fromthe
site, except when field repair is approved and such repairs are
satisfactorily made in accordance with the manufacturer's recomrendati ons.
Joi sts shall be accurately set, and end anchorage shall be in accordance
with the standard specification under which the joists were produced. For
spans over 12 m through 18 m one row of bridging nearest nidspan shall be
bol ted di agonal bridging; for spans over 18 m bolted di agonal bridging
shal | be used instead of welded horizontal bridging. Joist bridging and
anchoring shall be secured in place prior to the application of any
construction | oads. Any tenporary |oads shall be distributed so that the
carrying capacity of any joist is not exceeded. Loads shall not be applied
to bridging during construction or in the conpleted work. Abraded,
corroded, and field wel ded areas shall be cleaned and touched up with the
sanme type of paint used in the shop painting.

3.2 BEARI NG PLATES
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Bearing plates shall be provided with full bearing after the supporting
nmenbers have been plunbed and properly positioned, but prior to placing
superinposed | oads. The area under the plate shall be danp-packed solidly
wi t h beddi ng nortar, except where nonshrink grout is indicated on the
drawi ngs. Bedding nortar and grout shall be as specified in Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE

-- End of Section --
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SECTI ON 05300A

STEEL DECKI NG
05/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC ASD Spec S335 (1989) Specification for Structural Steel
Bui |l di ngs - All owabl e Stress Design,
Pl astic Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 108 (1999) Steel Bars, Carbon, Col d-Finished,
Standard Quality

ASTM A 570/ A 570M (1998) Steel, Sheet and Strip, Carbon,
Hot - Rol l ed, Structural Quality

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Car bon, Col d-Rol | ed

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 780 (2000) Repair of Danmaged and Uncoated
Areas of Hot-Di pped Gl vani zed Coati ngs

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process

ASTM C 423 (1999a) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM E 795 (2000) Mounting Test Speci mens During
Sound Absorption Tests

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1 (2000) Structural Welding Code - Steel
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AWS D1. 3 (1998) Structural Wl ding Code - Sheet
St eel

STEEL DECK | NSTI TUTE (SDI)
SDI Di aphram Mnl (1991) Di aphragm Desi gn Manual

SDI Pub No 29 (1995) Design Manual for Conposite Decks,
For m Decks, Roof Decks, and Cel |l ul ar Met al
Fl oor Deck with Electrical Distribution

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norgani c" and Type Il - "Organic")

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Deck Units—G—ALE
Accessori es—G—ALE

At t achnent s—G—ALE

Hol es and Openi ngs;i—G—ALE

Drawi ngs shall include type, configuration, structural
properties, location, and necessary details of deck units,
accessories, and supporting nenbers; size and |ocation of holes to
be cut and reinforcenent to be provided; |ocation and sequence of
wel ded and fastener connections; and the manufacturer's erection
i nstructions.

SD- 03 Product Data
Deck Units—G—ALE
Desi gn computations for the structural properties of the deck

units or SDI certification that the units are designed in
accordance with SDI specifications.

Attachnents

Prior to wel ding operations, copies of qualified procedures and
lists of nanmes and identification synbols of qualified welders and
wel di ng oper at ors.

SD- 04 Sanpl es

Deck Units
Accessori es

A 0.19 sq neter sanple of the decking material to be used,
along with a sanple of each of the accessories used. A sanple of
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1

acoustical material to be used shall be included.
SD-07 Certificates

Deck Units
Attachnents

Manufacturer's certificates attesting that the decking materia
neets the specified requirenments. Manufacturer's certificate
attesting that the operators are authorized to use the
| owvel ocity piston tool

3 DELI VERY, STORAGE, AND HANDLI NG

Deck units shall be delivered to the site in a dry and undamaged conditi on
stored of f the ground with one end el evated, and stored under a

weat hertight covering permitting good air circulation. Finish of deck
units shall be maintained at all tinmes by using touch-up paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.

1 DECK UNI TS

Deck units shall conformto SDI Pub No 29. Panels of maxi mum possible

| engths shall be used to minimze end laps. Deck units shall be fabricated
in lengths to span 3 or nore supports with flush, tel escoped, or nested 50
mm | aps at ends, and interlocking, or nested side | aps, unless otherw se

i ndicated. Deck with cross-sectional configuration differing fromthe
units indicated may be used, provided that the properties of the proposed
units, determned in accordance with AI'SI Cold-Fornmed Mil, are equal to or
greater than the properties of the units indicated and that the nateria
will fit the space provided without requiring revisions to adjacent
material s or systens.

1.1 Roof Deck

Steel deck used in conjunction with insulation and built-up roofing shal
conformto ASTM A 792/ A 792M ASTM A 611 or ASTM A 792/ A 792M  Roof deck
units shall be fabricated of the steel design thickness required by the
desi gn drawi ngs and shall be gal vani zed.

1.2 Sunp Pans

Sunp pans shall be provided for roof drains and shall be mninmm2 nm
thick steel, flat or recessed type, as indicated. Sunp pans shall be
shaped to neet roof slope by the supplier or by a sheet netal specialist.
Bearing flanges of sunp pans shall overlap steel deck a mnimumof 75 nm
Qpening in bottomof pan shall be shaped, sized, and reinforced to receive
roof drain.

.2 TOUCH UP PAI NT

Touch-up paint for shop-painted units shall be of the sane type used for

t he shop painting, and touch-up paint for zinc-coated units shall be an
approved gal vani zing repair paint with a high-zinc dust content. Wlds
shal | be touched-up with paint conform ng to SSPC Paint 20 in accordance
with ASTM A 780. Finish of deck units and accessories shall be maintai ned
by using touch-up pai nt whenever necessary to prevent the formation of rust.
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2.

3  ADJUSTI NG PLATES

Adj usting plates or segments of deck units shall be provided in |ocations
too narrow to accommodate full-size units. As far as practical, the plates
shal | be the sane thickness and configuration as the deck units.

.4 CLOSURE PLATES

.4.1 Cl osure Pl ates for Roof Deck

Voi ds above interior walls shall be closed with sheet netal where shown.
Open deck cells at parapets, end walls, eaves, and openi ngs through roofs
shall be closed with sheet netal. Sheet netal shall be same thickness as
deck units.

4.2 Closure Plates for Composite Deck

The concrete shall be supported and retained at each floor level. Provide
edge closures at all edges of the slab of sufficient strength and stiffness
to support the wet concrete. Metal closures shall be provided for al
openings in conposite steel deck 6 mm and over, including but not Iimted
to:

.4.2.1 Cover Plates to O ose Panel s

Cover plates to close panel edge and end conditions and where panel s change
direction or abut. Butt joints in conposite steel deck nmay receive a tape
joint cover.

.4.2.2 Col um C osures to C ose Openings

Col umm cl osures to cl ose openi ngs between steel deck and structural stee
col ums.

.4.2.3 Sheet Meta

Where deck is cut for passage of pipes, ducts, colums, etc., and deck is
to remai n exposed, provide a neatly cut sheet metal collar to cover edges
of deck. Do not cut deck until after installation of supplemental supports.

.5 ACCESSORI ES

The manufacturer's standard accessories shall be furnished as necessary to
conplete the deck installation. Metal accessories shall be of the sane
material as the deck and have m ni mum desi gn thickness as follows: saddl es,
1.204 mm wel ding washers, 1.519 mm cant strip, 0.749 nm other neta
accessories, 0.909 nm unless otherw se indicated. Accessories shal

i nclude but not be limted to saddles, welding washers, cant strips, butt
cover plates, underl apping sleeves, and ridge and valley plates.

PART 3 EXECUTI ON

3.

1 ERECTI ON

Erection of deck and accessories shall be in accordance with SDI Di aphram
Wnl and the approved detail drawi ngs. Damaged deck and accessories

i ncluding material which is permanently stained or contamnated, with
burned hol es or deformed shall not be installed. The deck units shall be
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pl aced on secure supports, properly adjusted, and aligned at right angles
to supports before being pernmanently secured in place. The deck shall not
be filled with concrete, used for storage or as a working platformunti

the units have been secured in position. Loads shall be distributed by
appropriate neans to prevent damage during construction and to the

conpl eted assenbly. The nmaxi mum uni form di stributed storage | oad shall not
exceed the design live load. There shall be no | oads suspended directly
fromthe roof steel deck.

3.2 ATTACHMENTS

Al'l fasteners shall be installed in accordance with the manufacturer's
recommended procedure, except as otherwi se specified. The deck units shal
be wel ded to supports as indicated on the design drawi ngs and in accordance
with requirements of SDI Pub No 29. All welding of steel deck shall be in
accordance with AWS D1.3 using nmet hods and el ectrodes as reconmmended by the
manuf acturer of the steel deck being used. Wlds shall be made only by
operators previously qualified by tests prescribed in AW D1.3 to perform
the type of work required. Welding washers shall not be used at the
connections of the deck to supports. Wl ding washers shall not be used at
sidel aps. Holes and simlar defects will not be acceptable. Deck ends
shall be lapped 50 nm Al partial or segnents of deck units shall be
attached to structural supports in accordance with Section 2.5 of SD

Di aphram Mhl . Powder-actuated fasteners shall be driven with a
| owvel ocity piston tool by an operator authorized by the manufacturer of
the piston tool. Pneunatically driven fasteners shall be driven with a

| owvel ocity fastening tool and shall conmply with the manufacturer's
reconmendati ons.

3.3 HOLES AND OPENI NGS

Al'l hol es and openi ngs required shall be coordinated with the draw ngs,
specifications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the draw ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openings |l ess than 150 nm across require no reinforcenent. Holes and
openings 150 to 300 nm across shall be reinforced by 1.204 mm thick
steel sheet at least 300 mm wider and | onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a nmaxi mum of
150 mm on center. Holes and openings larger than 300 mm shall be
reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
perpendi cul ar to the deck ribs and shall be fastened to the angles
perpendi cular to the steel joists. Openings nust not interfere with

sei sm c nmenbers such as chords and drag struts.

3.4 PREPARATI ON OF FI RE- PROOFED SURFACES

Deck surfaces, both composite and nonconposite, which are to receive
sprayed-on fireproofing, shall be galvanized and shall be free of al

grease, mll oil, paraffin, dirt, salt, and other contam nants which inpair
adhesi on of the fireproofing. Any required cleaning shall be done prior to
steel deck installation using a cleaning nmethod that is conpatible with the
sprayed-on fireproofing.

-- End of Section --
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SECTI ON 05400A

COLD- FORVED STEEL FRAM NG
03/ 99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only. Al the |atest versions of the referenced
publications shall be used.

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Spec Specification & Comrentary for the Design
of Col d-Forned Steel Structural Menbers
(Part V of the Col d- Forned Steel Design
Manual )

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M Zinc (Hot-Di p Gal vani zed) Coatings on lron
and Steel Products

ASTM A 153/ A 153M Zinc Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A 370 Mechani cal Testing of Steel Products

ASTM A 653/ A 653M Steel Sheet, Zinc Coated (Gal vani zed) or

Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 633 El ectrodeposited Coatings of Zinc on lron
and Steel
ASTM C 955 Load- Bearing (Transverse and Axial) Steel

Studs, Runners (Tracks), and Bracing or
Bridgi ng for Screw Application of Gypsum
Panel Products and Metal Plaster Bases

ASTM C 1007 Installati on of Load Bearing (Transverse
and Axial) Steel Studs and Rel ated
Accessori es
ASTM E 329 Agenci es Engaged in the Testing and/or
I nspection of Materials Used in
Construction
AVERI CAN VELDI NG SOCI ETY (AWB)

AWS D1. 3 Structural Wl ding Code - Sheet Steel
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1.

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE J 78 Steel Self Drilling Tapping Screws

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fram ng Conponents
a. Fram ng draw ngs.
b. Cross sections, plans, and/or elevations show ng conponent
types and locations for each fram ng application; including shop

coatings and material thicknesses for each frani ng conponent.

c. Connection details showi ng fastener type, quantity,
| ocation, and other information to assure proper installation.

d. Drawi ngs depicting panel configuration, dinensions,
conponents, |ocations, and construction sequence if the Contractor
elects to install prefabricated/prefinished frames.
SD- 03 Product Data

Steel Studs; G AE
SD- 05 Design Data

Metal framng calculations; G AE
SD-07 Certificates

M1l Certificates

M1l certificates or test reports fromindependent testing
agency, qualified in accordance with ASTM E 329, showi ng that the
steel sheet used in the manufacture of each col d-fornmed conponent
conplies with the mininumyield strengths and uncoated steel
t hi ckness specified. Test reports shall be based on the results
of three coupon tests in accordance with ASTM A 370.

Welds; GAE

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 3.

2.1 Drawi ng Requi renents
Submit shop drawi ngs show ng | ayout, spacings, sizes, thicknesses, and
types of cold-fornmed nmetal stud framing, fabrication, fastening and

anchorage details, including nmechanical fasteners. Show reinforcing
channel s, opening fram ng, supplenental fram ng, strapping, bracing,
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bridgi ng, splices, accessories, connection details, and attachnents to
other units of work. Shop drawi ng cal cul ations shall be signed and seal ed
by a qualified professional engineer responsible for their preparations.

For cold-formed nmetal framing indicated to conply with certain design
| oadi ngs, include structural analysis data seal ed and signed by the
qual i fi ed professional engineer responsible for their preparations.

1.2.2 Certificate Requirenents

M1l certificates signed by manufacturers of cold-formed netal fram ng
certifying that their products conply with requirenments, including uncoated
steel thickness, yield strength, tensile strength, total elongation, and
gal vani zed- coati ng t hi ckness.

In lieu of mill certificates, submt test reports froma qualified
i ndependent testing agency evidencing conpliance with requirenents.

1.3 SYSTEM REQUI REMENTS

*9
Cold-formed frami ng shall consist of steel studs, top and bottomtracks,
runners, horizontal bridging, and other col d-formed nenbers and ot her
accessories. Al menbers and conmponents nmade of sheet steel shall be
hot - di p gal vani zed i n accordance with ASTM A 653/ A 653Mwith a m ni mum
coating thickness of G60 for non-nmasonry panel supports, and G 90 for
Masonry Supports. Fram ng specified ecovering herein shall be used only in
fram ng the exterior—masenry—veneer—steel stud wall systens as indicated on
the detail drawings. Metal framing for interior partitions are specified
in Section 09260 GYPSUM BOARD ASSEMBLI ES.

1.3.1 St eel Studs

Studs shall be furnished as shown in the contract docunents. The m ni mum
depth is 90 nmwith a 35 nm flange depth. Oher sizes used are 150 mm and
200 mm  See Structural drawi ngs for design | oads to determine required
gauges and fl ange di nensi ons based on engi neering cal cul ations.

1.3.2 Runners, Tracks, Bridging and Accessories
Col d-formed steel sheet fram ng menbers, conponents, and accessories, other
than the steel studs, shall conformto ASTM C 955 and be of stee
conformng to ASTM A 653/ A 653M Grade 33, having a mininumyield strength
of 230 MpPa.

1.4 PERFORMANCE REQUI REMENTS

Al SI "Speci fications" calculate structural characteristics of cold-fornmed
nmetal fram ng according to AlSI Col d- Fornmed Spec and the foll ow ng:

a. Center for Cold-Formed Steel Structures (CFSS) Technica
Bulletin, Vol 2, No. 1, February 1993 "Al SI Specification
Provi sions for Screw Connections".
Structural perfornmance: Engineer, fabricate, and erect col d-forned netal
framng to withstand design |loads within linmts and under conditions
required.

a. Desi gn Loads: As indicated on the structural draw ngs.
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b. Design fram ng systens to w thstand design | oads without
defl ections greater than the follow ng:

1. Exterior Masonry WAll supports: Lateral deflection of 1/600 of
the wal | height.

2. Exterior Curtain Wall supports: Design the support framng to
limt the deflection of the glazed curtain wall header normal to
the plane of the wall to 1/360 of the clear span between vertica
supports.

C. Design fram ng systens to provide for movenment of fram ng menbers
wi t hout damage or overstressing, sheathing failure, connection
failure, undue strain on fasteners and anchors, or other
detrinmental effects when subject to a naxi num anbi ent tenperature
change (range) of 48.89 degrees C

d. Design fram ng systemto acconmodat e defl ection of primry
buil ding structure and construction tol erances, and to naintain
cl earances at openings.

Desi gn exterior nonl oad-bearing curtain wall framng to acconmpdate |atera
deflection without regard to contribution of sheathing materials.

Engi neering Responsibility: Engage a fabricator who assunes undivided
responsibility for engineering cold-forned nmetal franing by enploying a
qual i fi ed professional engineer to prepare design cal cul ations, shop
draw ngs, and ot her structural data.

1.5 QUALI TY ASSURANCE
1.5.1 Installer Qualifications

Engage an experienced Installer who has conpleted cold-formed netal fram ng
simlar in material, design, and extent to that indicated for this Project
and with a record of successful in-service performance.

1.5.2 Wel di ng St andar ds

Conply with applicable provisions of AW D. 1.1 "Structural Welding
Code--Steel" and AWS D1.3 "Structural Wel ding Code--Sheet Steel"

a. Certify that each wel der has satisfactorily passed AWS
qualification tests for wel ding processes involved and, if
pertinent, has undergone recertification

1.5.3 Fire- Test - Response Characteristics

Where fire-resistance-rated assenblies are indicated, provide cold-fornmed
netal framing identical to that tested as part of an assenbly for fire
resi stance per ASTM E 119 by an i ndependent testing and inspecting agency
acceptable to authorities having jurisdiction

Fire Resistance Ratings: As indicated by design designations listed in
UL "Fire Resistance Directory", or by Warnock Hersey or anot her
testing and i nspecting agency acceptable to authorities having
jurisdiction.

1.5.4 Pr of essi onal Engi neer Qualifications
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A professional engineer legally authorized to practice in the jurisdiction
where project is |located and experienced in providing engineering services
of the kind indicated that have resulted in the installation of cold-forned
metal framing simlar to this Project in material, design, and extent and
that have a record of successful in-service perfornance.
1.6 DELI VERY, HANDLI NG AND STORAGE
Materials shall be delivered and handl ed preventing bendi ng or ot her
damage, and avoi ding contact with soil or other contam nating materials.
Fi ni sh of the fram ng nmenbers shall be nmaintained at all times, using an
approved high zinc dust content, gal vani zing repair paint whenever
necessary to prevent the formation of rust.
PART 2 PRODUCTS
2.1 STEEL STUDS, TRACKS, BRACI NG, BRI DA NG AND ACCESSORI ES
Fram ng conponents shall conply with ASTM C 955 and the foll ow ng:
a. Material shall be corrosion-resistant steel conplying with ASTM A
653/ A 653M Grade 230 or higher, having a mninumyield of 230 MPa
and a G 90 mi ni num zi nc coati ng.
b. M nimum uncoated steel thickness (design thickness tines 0.95):

(1). Studs and Tracks: As required to resist wind or seismc
| oadi ng.

(2). Bracing and bridging: Thickness as required to resist w nd
or seisnic |oading.

(3). Accessories: Standard thickness as provided by the
manuf act urer.

c. Stud and Track web depth: As required to resist wind and seismc
| oadi ng.

d. Stud flange width: As required to resist wind and sei smc | oadi ng.

e. Stud effective section properties as required to resist w nd or
sei sm ¢ | oadi ng

f. Refer to Structural for design and Architectural for placenent.
2.2 MARKI NGS

Studs and track shall have product nmarki ngs on the web of the section. The
mar ki ngs shall be repeated throughout the I ength of the nmenber at a nmaxi mum
spaci ng of 1200 mm on center and shall be legible and easily read. The
product marki ng shall include the foll ow ng:

a. Manufacturer's identification.

b. M ninmum delivered uncoated steel thickness.

c. Protective coating designator

d. Mnimumyield strength.
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2.

3 CONNECTI ONS

Screws for steel-to-steel connections shall be self-drilling tapping in
conpliance with SAE J 78 of the type, size, and |location as shown on the
drawi ngs. Electroplated screws shall have a Type Il coating in accordance

with ASTM B 633. Screws, bolts, and anchors shall be hot-di pped gal vani zed
in accordance with ASTM A 123/ A 123M or ASTM A 153/ A 153M as appropri ate.
Screws bolts, and anchors shall be hot dipped gal vani zed i n accordance
with ASTM A 123/ A 123Mor ASTM A 153/ A 153M as appropri ate.

PART 3 EXECUTI ON

3.

3.

3.

1 Del i very, Handling and Storage

a. Mterials shall be delivered and handled in a manner to avoid
bendi ng or other damage and to avoid contact with the soil or other
contam nating materials.

b. Finish of the fram ng nenbers shall be maintained at all tines,
usi ng an approved high zinc dust content gal vani zing repair paint whenever
necessary to prevent the formation of rust.

.2 CONNECTI ONS

2.1 Vel ds

Al welding shall be performed in accordance with AWS D1.3, as nodified by
Al SI Col d- Forned Specification. Al welders, welding operations, and
wel di ng procedures shall be qualified according to AWs D1.3. All welds
shal | be cl eaned and coated with rust inhibitive galvanizing paint.

.2.2 Screws

Screws shall be of the type, size, and location as required to resist w nd
or seisnic loading. Screw penetration through joined nmaterials shall not
be | ess than three exposed threads. M ni num spaci ngs and edge di stances
for screws shall be as specified in AISI Col d-Fornmed Spec. Screws covered
by sheathing materials shall have | ow profile heads.

.2.3 Anchor s

Anchors shall be of the type, size, and location as required to resist w nd
or seisnic |oading.

3 | NSTALLATI ON
3.1 CGeneral Requirenents
a. Prefabricated franes shall be square, with conponents attached to
prevent racking during fabrication, transportation, and lifting.
Desi gn and construction of frames shall include provisions for

[ifting.

b. Cutting of steel framing shall be by saw, shear, or plasna cutting
equi pnment. Oxyacetylene torch cutting is not permtted.

c. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.
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3.

3.

d. Abutting lengths of track shall be butt-welded, spliced, or each
| ength securely anchored to a common structural element. Track
shal | be securely anchored to the supporting structure as shown on
t he draw ngs.

e. Splicing of fram ng conponents, other than track and tension
nmenbers, is not permitted.

f. Wre tying of framing menbers is not permtted.

3.2 Non- Load Bearing Walls
a. Studs shall be spaced as shown on the draw ngs.

b. Studs shall be plunbed, aligned, and secured to the continuous
runner tracks at each end, unless the stud end term nates at a
defl ection track

c. Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

d. Bridging spaced as required to resist wind or seismc |oading
shall be installed prior to the installation of facing materials.

e. Franmed wall openings shall include headers and supporting
conponents as shown on the drawi ngs. Headers shall be installed
in all openings that are larger than the stud spacing in a wall

f. At wall openings for doors, windows and other sinmilar features,
the fram ng systemshall provide for the installation and
anchorage of the required subframes or finish franes. Stee
frames shall be securely attached through built-in anchors to the

nearest stud on each side of the opening with self-drilling
screws. Double studs shall be provided at both janbs of all door
openi ngs.

g. Installation of sheathing, wallboards, or any other collatera

material shall be performed in accordance with the product
manuf acturer's specifications.

h. Conponents (Deflection Track and/or Slide Cips) shall be provided
at locations shown on the drawi ngs to accompdate potentia
noverents of Primary Frames. Construction shall accomopdate
construction tol erances to clearances at openings to provide
noverent of fram ng nenbers without damage or overstressing
sheat hi ng, connection failure or other detrinmental effects when
subj ect to a maxi mrum anbi ent tenperature change (range) or 48.9
degrees C.

4 TOLERANCES

Vertical alignment (plunbness) of studs shall be within 1/960th of the

span. Horizontal alignnment (level ness) of walls shall be within 1/960th of
their respective lengths. Spacing of studs shall not be nore than plus 3 nm
fromthe designed spacing providing the the cumul ative error does not

exceed the requirements of the finishing materi al
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SECTI ON 05500

M SCELLANEQUS METAL
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PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA 45 (1980) Al um num Fi ni shes

AA 46 (1978) Anodi zed Architectural Al um num
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO ML80 (1995) Corrugated Sheet Steel Beans for

H ghway Guardrail

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC S303 (1992) Steel Buildings and Bridges

Al SC S335 (1989) Structural Steel Buildings
Al'l onabl e Stress Design and Pl astic Design

Al SC S342L (1993) Load and Resi stance Factor Design
Specification for Structural Stee
Bui | di ngs

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A10. 3 (1995) Power - Act uat ed Fastening Systens

ANSI B18.2.1 (1996) Square and Hex Bolts and Screws
Inch Series

ANS| B18.6.2 (1972; R 1993) Slotted Head Cap Screws,
Square Head Set Screws, and Slotted
Headl ess Set Screws

ANS| B18.6.3 (1972; R 1997) Machine Screws and Machi ne
Screw Nuts

ASME | NTERNATI ONAL ( ASME)
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ASME/ ANSI B18. 2.2

ASME/ ANSI B18.21.1

ASME/ ANSI  B18. 21. 2M

ASME/ ANSI  B18. 22M

ASME/ ANSI B18.22.1

(1987; R 1993) Square and Hex Nuts (Inch
Seri es)

(1994) Lock Washers (lnch Series)
(1994) Lock Washers (Metric)
(1981; R 1990) Metric Plain Washers

(1965; R 1998) Pl ain Washers

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M

ASTM A 47M

ASTM A 47

ASTM A 48M

ASTM A 48

ASTM A 53

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 307

ASTM A 500

ASTM A 569/ A 569M

ASTM A 653/ A 653M

ASTM A 687

ASTM A 780

(1996) Carbon Structural Steel

(1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1994; Rev. A) Gray Iron Castings (Metric)
(1994; Rev. A) Gray Iron Castings

(1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

(1997; Rev. A) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

(1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

(1996) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(1997) Commercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed

(1997) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

(1993) High-Strength Nonheaded Steel Bolts
and Studs

(1993; Rev. A) Repair of Danmmged and
Uncoated Areas of Hot-Di p Gal vani zed
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Coat i ngs

ASTM A 786/ A 786M (1993) Rolled Steel Floor Plates

ASTM B 26/ B 26M (1997) Al umi num Al |l oy Sand Casti ngs

ASTM B 108 (1997) Al umi num Al | oy Pernmanent Mol d
Casti ngs

ASTM B 209M (1995) Al unmi num and Al unmi num Al | oy Sheet
and Plate (Metric)

ASTM B 209 (1996) Al unmi num and Al uni num Al | oy Sheet
and Pl ate

ASTM B 221M (1996) Al unmi num and Al uni num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM B 221 (1996) Al unmi num and Al uni num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 429 (1995) Al umi num Al |l oy Extruded Structural

Pi pe and Tube

ASTM D 1187 (1997) Asphal t-Base Emul sions for Use as
Protective Coatings for Metal

ASTM E 488 (1996) Strength of Anchors in Concrete and
Masonry El ements

AMVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (1998) Structural Welding Code - Steel
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 27 Fi xed Ladders
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS TT- P- 664 (Rev. D) Priner Coating, Al kyd,
Corrosion-Inhibiting, Lead and Chromate

Free, VOC-Conpli ant

FS RR-G 1602 (Rev. D) Grating, Metal, O her Than Bar
Type (Floor, Except for Naval Vessels)

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM BG (1993) Metal Bar Grating Manual

NAAMM PR (1995) Pipe Railing Mnual
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 101 (1997) Life Safety Code
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 3 (1995) Power Tool C eaning
SSPC SP 6 (1994) Commercial Blast Cd eaning
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Fabrication draw ngs of structural steel door franes
Access doors and panels; installation draw ngs
Cover plates and frames; installation draw ngs
Expansi on joint covers, installation draw ngs
Fl oor gratings and franes, installation draw ngs
Fabrication drawi ngs of handrails; installation draw ngs
Fabrication drawi ngs of |adders; installation draw ngs

Fabrication drawi ngs of ship's ladder (with or w thout guards);
installation draw ngs

Angl es and plates; installation draw ngs
Roof hatch
Uility Support Franing
Wre Mesh Partitions; installation draw ngs
Stai nl ess steel cable and shel f supports
Corner guards; installation draw ngs

SD- 03 Product Data
Access doors and panel s
Cover plates and franes

Control -joint covers
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Expansi on joint covers
Fl oor gratings and franes
Roof hatch
Wre Mesh Partitions
Stai nl ess steel cable and shel f supports
Cor ner guards
SD- 04 Sanpl es
Expansi on joint covers
Control -joint covers
Stai nl ess steel cable and shelf supports
Cor ner guards

Sanples may be installed in the work, provided each sanple is
clearly identified and its |ocation recorded.

SD- 05 Design Data

Cal cul ations for the stainless steel cable and shel f supports; G
AE

SD-10 Operation and Mai ntenance Data
Expansi on joint covers
Control joint covers
1.3 QUALI FI CATI ON OF WELDERS

Qualify welders in accordance with AWS D1.1. Use procedures, naterials,
and equi pnent of the type required for the work.

1.4 DELI VERY, STORAGE, AND PROTECTI ON
Protect fromcorrosion, deformati on, and other types of dammge. Store
itenms in an enclosed area free fromcontact with soil and weather. Renpve
and replace damaged itens with new itens.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Structural Carbon Steel
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ASTM A 36/ A 36M
2.1.2 Structural Tubing

ASTM A 500.
2.1.3 St eel Pipe

ASTM A 53, Type E or S, Grade B.
2.1. 4 Fittings for Steel Pipe

Standard nalleable iron fittings ASTM A 47M
2.1.5 Gratings

a. Gay cast iron ASTM A 48M d ass 40.

b. Metal plank grating, non-slip requirenent, FS RR-G 1602 al um num
ASTM B 209M, 6061-T6; steel ASTM A 653/ A 653M Z275.

c. Metal bar type grating NAAWM BG
2.1.6 Fl oor Pl ates, Patterned
Fl oor plate ASTM A 786/ A 786M Steel plate shall not be less than 1.9 mm
2.1.7 Anchor Bolts

ASTM A 307. \Were exposed, shall be of the same material, color, and
finish as the netal to which applied.

2.1.7.1 Expansi on Anchors, Sleeve Anchors, Adhesive Anchors
Provide 10 mmto 13 nmm di aneter expansi on anchors, sleeve anchors, adhesive
anchors. M nimum concrete and masonry enbednent shall be as indicated on
t he draw ngs.
2.1.7.2 Lag Screws and Bolts
ANSI B18.2.1, type and grade best suited for the purpose.
2.1.7.3 Toggl e Bolts
ANSI B18. 2. 1.
2.1.7.4 Bolts, Nuts, Studs and Rivets
ASME/ ANSI B18.2.2 and ASTM A 687 or ASTM A 307.

2.1.7.5 Powder Driven Fasteners

Fol | ow safety provisions of ANSI Al0. 3.
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2.1.7.6 Scr ews
ANSI B18.2.1, ANSI B18.6.2, and ANSI B18. 6. 3.
2.1.7.7 Washer s

Provi de plain washers to conformto ASME/ ANSI B18.22M Provi de bevel ed
washers for Anerican Standard beanms and channel s, square or rectangul ar
tapered in thickness, and snoboth. Provide |ock washers to conformto
ASME/ ANSI  B18. 21. 2M

2.1.8 Al um num Al | oy Products

Conformto ASTM B 209M for sheet plate, ASTM B 221M for extrusions and ASTM
B 26/ B 26M or ASTM B 108 for castings, as applicable. Provide alum num
extrusions at least 3 mmthick and al umi numplate or sheet at least 1.3 nm
t hi ck.

2.2 FABRI CATI ON FI NI SHES
2.2.1 @Gl vani zi ng

Hot -di p gal vani ze itens specified to be zinc-coated, after fabrication
where practicable. Glvanizing: ASTMA 123/A 123M ASTM A 153/ A 153M or
ASTM A 653/ A 653M Z275, as applicable.

2.2.2 Gal vani ze

Anchor bolts, grating fasteners, washers, and parts or devices necessary
for proper installation, unless indicated ot herw se.

2.2.3 Repair of Zinc-Coated Surfaces

Repai r damaged surfaces with gal vani zing repair nethod and pai nt conform ng
to ASTM A 780 or by application of stick or thick paste nateria
specifically designed for repair of galvanizing, as approved by Contracting
Oficer. Clean areas to be repaired and renove slag fromwel ds. Heat
surfaces to which stick or paste material is applied, with a torch to a
tenperature sufficient to nmelt the netallics in stick or paste; spread
nolten material uniformy over surfaces to be coated and wi pe off excess
mat eri al

2.2. 4 Shop C eani ng and Pai nting
2.2.4.1 Surface Preparation

Bl ast clean surfaces in accordance with SSPC SP 6. Surfaces that will be
exposed i n spaces above ceiling or in attic spaces, craw spaces, furred
spaces, and chases nmay be cleaned in accordance with SSPC SP 3 in |ieu of
bei ng bl ast cleaned. Wash cl eaned surfaces which becone contam nated with
rust, dirt, oil, grease, or other contanminants with solvents until

t horoughly clean. Steel to be enbedded in concrete shall be free of dirt
and grease. Do not paint or gal vani ze bearing surfaces, including contact
surfaces within slip critical joints, but coat with rust preventative
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applied in the shop.
2.2.4.2 Pretreatnent, Prinming and Painting

Apply pretreatnment, prinmer, and paint in accordance with manufacturer's
printed instructions. On surfaces concealed in the finished construction
or not accessible for finish painting, apply an additional prine coat to a
mnimmdry filmthickness of 0.03 mm Tint additional prime coat with a
snmal | anmpount of tinting pignent.

2.2.5 Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.
2.2.6  Alum num Surfaces
2.2.6.1 Surface Condition

Before finishes are applied, renove roll marks, scratches, rolled-in
scratches, kinks, stains, pits, orange peel, die marks, structural streaks,
and other defects which will affect uniform appearance of finished surfaces.

2.2.6.2 Unexposed Sheet, Plate, and Extrusions

Unexposed sheet, plate and extrusions may have m |l finish as fabricated.
Sandbl ast castings' finish, nedium AA 45, or AA 46.

2.3 ACCESS DOORS AND PANELS

Provide flush type access doors and panels. Fabricate franmes for access
doors of steel not lighter than 1.9 mmwi th welded joints and anchorage for
securing into construction. Provide access doors with a mni numof 350 by
500 mm and of not lighter than 1.9 mmsteel, with stiffened edges and

wel ded attachnents. Provide access doors hinged to frane and with a
flush-face, turn-screwoperated |latch. Provide exposed netal surfaces with
a shop applied prinme coat.

2.4  CONTROL-JO NT COVERS

Provi de control-joint covers to be located on wall surfaces of concrete,
masonry and tile work. Provide protective coating on the surface in
contact with concrete, nasonry or tile.

2.5 CORNER GUARDS AND SHI ELDS

Janbs and sills of openings and edges of platforns shall be steel shapes
and pl ates anchored in masonry or concrete with wel ded steel straps or
end-wel d stud anchors. Corner guards for use with glazed or ceramc tile
finish on walls shall be formed of 1.6 mm thick stainless steel with
pol i shed or satin finish, shall extend 1.5 m above the top of cove base or
to the top of the wainscot, whichever is |less, and shall be securely
anchored to the supporting wall. Corner guards on exterior shall be

gal vani zed
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2.

6 COVER PLATES AND FRAMES

Fabricate cover plates of 6 nmthick rolled steel weighing not nore than 45
kg per plate with a selected raised pattern nonslip top surface. Plate
shal | be gal vani zed. Reinforce to sustain a live load as indicated on the
drawi ngs. Franes shall be structural steel shapes and plates, with bent
steel bars or headed anchors welded to frane for anchoring to concrete and
securely fastened to the structure as indicated. Mter and weld al
corners. Butt joint straight runs. Allow for expansion on straight runs
over 4500 mm Provide holes for lifting tools. Provide flush drop handl es
for renoval formed from6 nmround stock where indicated. Provide holes
and openings with 13 mm cl earance for pipes and equi prent. Renbve sharp
edges and burrs fromcover plates and exposed edges of franmes. Weld al
connections and grind top surface snooth. WId bar stops every six inches.
Provide 3 nm cl earance at edges and between cover plates.

.7 EXPANSI ON JO NT COVERS

Provi de expansion joint covers constructed of extruded al um numwth
anodi zed satin alumnumfinish for walls and ceilings and with standard
mll finish for floor covers and exterior covers. Furnish plates, backup
angl es, expansion filler strip and anchors as indicated. Expansion joint
system shal |l provide 25 nm novenent.

.8 FLOOR GRATI NGS (Non-corrosive | ocations)

Design steel grating in accordance with NAAMM BG for bar type grating or
manuf acturer's charts for plank grating. Galvanize steel floor gratings.

a. NAAWM BG band edges of grating with bars of the sane size as the
bearing bars. Wl d banding in accordance with the manufacturer's
standard for trimunless otherwi se indicated. Design tops of
bearing bars, cross or internediate bars to be in the sane pl ane
and match grating finish.

b. Attach grating as per nmanufacturer's attachnment system

c. Slip resistance requirenents FS RR-G 1602

.9 FLOOR GRATI NGS (Corrosive |ocations)

Grating shall be constructed of structural |oad and cross bar conponents,
assenbl ed and bonded into a one piece panel, sinmlar to CorGate as

manuf actured by I KG Industries or equal. Gating shall be CorGate

Pul truded H Series, 38 mmx 38 nm capabl e of spanning 1800 nm Resin
shal |l be yellow vinyl ester type, fire retardant with a flanme spread rating
of 25 or less. Slip resistant top surface of grating shall be standard
grit.

.10  GUARD POSTS ( BOLLARDS)

Provi de gal vani zed extra strong wei ght steel pipe as specified in ASTM A 53.
Anchor posts in concrete as indicated and fill solidly with concrete with
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2.

m ni mum conpressive strength of 17 MPa.

11 HANDRAI LS

Design handrails to resist a concentrated | oad of 890 Nin any direction at
any point of the top of the rail or 290 NNm applied horizontally to top of
the rail, whichever is nore severe. NAAWM PR, provide the sane size rai
and post. Provide pipe collars of the sane material and finish as the
handrai| and posts.

11,1 Steel Handrails, Including Carbon Steel Inserts

Provi de steel handrails, including inserts in concrete, steel pipe
conformng to ASTM A 53 or structural tubing confornming to ASTM A 500
Grade A or B of equivalent strength. Provide steel railings of40 mm
nom nal size. Railings to be hot-dip galvanized and shop pai nted.

a. Fabrication: Joint posts, rail, and corners by one of the
fol |l owi ng net hods:

(1) Flush-type rail fittings of commercial standard, wel ded and
ground snooth with railing splice | ocks secured with 10 nmm
hexagonal -recessed- head setscrews.

(2) Mtered and welded joints nade by fitting post to top rai

and internediate rail to post, mitering corners, groove wel ding
joints, and grinding smooth. Butt railing splices and reinforce
themby a tight fitting interior sleeve not |ess than 150 nm | ong.

(3) Railings may be bent at corners in lieu of jointing, provided
bends are nade in suitable jigs and the pipe is not crushed.

b. Provide renovabl e sections as indicated.
12 LADDERS

Fabricate vertical |adders conformng to Section 7 of 29 CFR 1910.27. Use
65 by 10 mmsteel flats for stringers and 20 mm dianeter steel rods for
rungs. Rungs to be not |ess than 400 mm wi de, spaced one foot apart, plug
wel ded or shoul dered and headed into stringers. Install |adders so that
the distance fromthe rungs to the finished wall surface will not be |ess
than 175 nm Provide heavy clip angles riveted or bolted to the stringer
and drilled for not less than two 12 mm di aneter expansion bolts as
indicated. Provide internediate clip angles not over 1200 nm on centers.

Provi de retractabl e extension pole pernmanently nounted to top two
| adder rungs at roof hatches. Construct extension pole of heavy
duty steel pipe, designed to slide freely up and down inside a top
and bottom nmounted bracket, and automatically lock in place when
fully extended. Upward and downward novenent shall be controlled
by a stainless steel spring bal anci ng nechanism Finish brackets
and pole to match | adder. Pole shall extend a mininumof 1050 mm
above the surface of the roof.
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2.

2.

12.1 Ladder Cages

Conformto 29 CFR 1910.27. Fabricate 50 by 6 nm horizontal bands and 40 by
5 mmvertical bars. Provide attachnents for fastening bands to the side
rails of ladders or directly to the structure. Provide and fasten vertica
bars on the inside of the horizontal bands. Extend cages not |ess than 690
mmor nore than 710 mmfromthe centerline of the rungs, excluding the
flare at the bottomof the cage, and not | ess than 690 mmin width. Cear
the inside of the cage of projections.

.12.2 Shi p' s Ladder

Fabricate stringers and fram ng of steel plate or shapes. Bolt, rivet or
wel d connections and anchor to supporting construction. Provide treads
with non-slip surface as specified for safety treads. Desi gn assenbly,

i ncludi ng tread connections and net hods of attachnent, to support a live

| oad of 1300 N per tread. Provide railings as specified for netal handrails.

.13 M SCELLANEQUS PLATES AND SHAPES

Provide for itens that do not forma part of the structural steel
framework, such as lintels, sill angles, mscellaneous nountings and
frames. Provide lintels fabricated fromstructural steel shapes over
openings in nasonry walls and partitions as indicated and as required to
support wall | oads over openings. Provide with connections and fasteners.
Construct to have at |east 200 mm bearing on masonry at each end

Provi de angl es and plates, ASTM A 36/ A 36M for enbednent as indicated.
Gal vani ze enbedded itens exposed to the el enents according to ASTM A 123/ A
123M

.14 SAFETY CHAI NS

Construct safety chains of galvanized steel, straight |ink type, 5 nm
dianmeter, with at |east twelve links per 300 mm and with snap hooks on
each end. Provide snap hooks of boat type. Provide gal vanized 10 nm bol t
with 20 nm eye dianeter for attachnent of chain, anchored as indicated.
Supply two chains, 100 mm | onger than the anchorage spacing, for each
guarded area. Locate safety chain where indicated. Munt the top chain
1050 mm above the floor and nount the | ower chain 600 mm above the fl oor

.15 SAFETY NOSI NGS FOR CONCRETE TREADS

Provi de safety nosings of cast alum numor cast iron with cross-hatched
abrasi ve-surfaces, or extruded alum numw th abrasive inserts. Nosing to be
at least 100 mMmmwide and 6 mmthick and term nating at not nore than 150 mm
fromthe ends of treads for stairs and as indicated for platforns and

| andi ngs. Provide safety nosings with anchors enbedded in the concrete and
with tops flush with the top of the traffic surface

16 STRUCTURAL STEEL DOOR FRAMES

a. Provide frames as indicated. |f not otherw se shown, construct
frames of structural shapes, or shape and plate conposite, to form
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a full depth channel shape with at |east 40 mmout standi ng | egs.
For single swi ng doors, provide continuous 16 by 40 nm bar stock
stops at head and j anbs.

b. \Where track, guides, hoods, hangers, operators, and other such
accessories are required, provide support as indicated.

c. Provide janb anchors near top, bottom and at not nore than 600 mm
intervals. Provide the bottomof each janb nenber with a clip
angle welded in place with two 12 mmdi aneter floor bolts for
adj ust nent .

Provide franmes of rolled shapes as indicated. Mter and weld heads to
janbs, or have riveted clip angle connections concealed in the finished
work. Provide frames for swi nging doors with 16 by 40 nm solid bar stops
secured to the frame by welding or by 6 nmmdianmeter countersunk machi ne
screws spaced not nore than 300 nmon centers. Stiffen head openings
greater than 900 mmsufficient to linmt deflection to not nore than 2 nm
Secure frames to nmasonry with zinc-coated netal anchors spaced not nore than
750 mmon centers. Were necessary to engage the threads of nachine
screws for fastening hardware, back franmes on inside faces with stee
pl ates of suitable thickness; tap franmes and reinforcing plates as
necessary for the installation of hardware and ot her work. Countersink
rivets and screw heads where exposed in the finished work. Gind welds
snoot h.

2.17 WRE MESH PARTI TI ONS

Partitions shall be constructed of netal fabric attached to structura

steel frami ng nenbers. Fabric shall be 10 gauge steel wire welded into 50
nm squar e nesh, secured to channel franme by wel ding. Fram ng nenbers shal
be channels 38 by 38 mm m nimum size. Channel franes shall be nortised
and tenoned at intersections. Steel franes, posts, and internediate
nmenbers shall be of the sizes and shapes indicated. Cast-iron floor shoes
and caps shall have setscrew adjustnent. Doors and grilles shall be

provi ded as indicated, conplete with hardware and accessories incl uding
sliding mechani sns, |ocks, guard plates, sill shelves and brackets, and
fixed pin butts. Doors and grilles shall have cover plates as indicated.

A continuous rubber bunper shall be provided at bottomof grille frane.
Locks shall be bronze, cylinder, nortise type. Keying shall be coordi nated
with Section 08710 DOOR HARDWARE. Ferrous netal portions of partitions and
accessories shall be factory painted finish.

2.18 UTI LI TY SUPPORT FRAM NG

Channel Framing: Cold-fornmed netal channels with flange edges returned
toward web.

W dth of Channels: Sizes are indicated on the draw ngs.

Dept h of Channels: Sizes are indicated on the draw ngs.

Metal and Thi ckness: Uncoated steel conplying with ASTM A 570, Grade
33; 2.7-mm i ni mum t hi ckness.

Fi nish: Rust-inhibitive, baked-on, acrylic enanel.
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2.19 STAI NLESS STEEL CABLE AND SHELF SUPPORT SYSTEM

Systemis based on products by Seco South, Inc., System 2000 tension
assenblies. Provide 3 nmstainless steel wire and shelf cone. Shelf cone
shall be two piece fitting that clanps on to the wire. Top part of cone
shal |l have a set screw to provide a holding force of approximtely 36 kg.
The cone shall be designed for a 10 mm gl ass shelf. Subnit design
calculations to verify design requirenents.

2.20 STEEL SECURI TY MESH

Nunber 8 gauge hi gh carbon naganese steel with a grid of not nore than 50
nm center to center. Attach to the structure so that destruction of the
existing structure is required to renove them

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install itens at |ocations indicated, according to nmanufacturer's
instructions. |Itens |listed bel ow require additional procedures.

3.2 ANCHORAGE, FASTENI NGS, AND CONNECTI ONS

Provi de anchorage where necessary for fastening mscellaneous netal itens
securely in place. Include for anchorage not otherw se specified or
indicated slotted inserts, expansion shields, and powder-driven fasteners,
when approved for concrete; toggle bolts and through bolts for nasonry;
machi ne and carriage bolts for steel; through bolts, lag bolts, and screws
for wood. Do not use wood plugs in any material. Provide non-ferrous
attachments for non-ferrous netal. Make exposed fasteni ngs of conpatible
materials, generally matching in color and finish, to which fastenings are
applied. Conceal fastenings where practicable.

3.3 BU LT-1 N WORK

Form for anchorage netal work built-in with concrete or masonry, or provide
wi th suitable anchoring devices as indicated or as required. Furnish netal
work in anple tine for securing in place as the work progresses.

3.4 VELDI NG
Per f orm wel di ng, wel di ng i nspection, and corrective welding, in accordance
with AWS D1.1. Use continuous welds on all exposed connections. Gind
visible welds snmooth in the finished installation

3.5 FI NI SHES

3.5.1 Dissinmilar Materials
Where dissimlar netals are in contact, protect surfaces with a coat
conforming to FS TT-P-664 to prevent gal vanic or corrosive action. \Were

alumnumis in contact with concrete, nortar, nasonry, wood, or absorptive
materials subject to wetting, protect with ASTM D 1187, asphalt-base
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emul si on.
3.5.2 Field Preparation

Renove rust preventive coating just prior to field erection, using a
renover approved by the rust preventive manufacturer. Surfaces, when
assenbl ed, shall be free of rust, grease, dirt and other foreign matter.

3.5.3 Envi ronnmental Condi ti ons

Do not clean or paint surface when danp or exposed to foggy or rainy

weat her, when netallic surface tenperature is |less than -15 degrees C above
t he dew point of the surrounding air, or when surface tenperature is bel ow
7 degrees C or over 35 degrees C, unless approved by the Contracting
Oficer.

3.6  ACCESS PANELS

Install a renovabl e access panel not |ess than 300 by 300 mnmdirectly bel ow
each valve, flow indicator, danper, or air splitter that is |ocated above
the ceiling, other than an acoustical ceiling, and that woul d ot herw se not
be accessi bl e.

3.7 CONTRCL- JOI NT COVERS

Provi de covers over control-joints and fasten on one side only with
fasteners spaced to give positive contact with wall surfaces on both sides
of joint throughout the entire I ength of cover.

3.8 COVER PLATES AND FRAMES

Install the tops of cover plates and frames flush with fl oor
3.9 HANDRAI LS
3.9.1 St eel Handr ai

Install in pipe sleeves enbedded in concrete and filled with non-shrink
grout or quick setting anchoring cenent with anchorage covered with
standard pi pe collar pinned to post. by neans of pipe sleeves secured to
wood with screws, masonry with expansion shields, bolts or toggle bolts, or
by nmeans of base plates bolted to stringers or structural steel frane work.
Secure rail ends by steel pipe flanges anchored by expansion shields and
bolts, through-bolted to a back plate or by 6 mmlag bolts to studs or
sol i d backi ng.

3.10 LADDERS

Secure to the adjacent construction with the clip angles attached to the
stringer. Secure to masonry or concrete with not less than two 12 mm

di amet er expansion bolts. Install internediate clip angles not over1200 nm
on center. Install brackets as required for securing of |adders welded or
bolted to structural steel or built into the masonry or concrete. In no

case shall ends of |adders rest upon finished roof or floor
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3.11 ROOF HATCH

Shal | be of zinc-coated steel sheets not less than 1.9 mm with 75 mm
beaded fl ange, wel ded and ground at corner. Provide a mninum clear
opening of 760 by 940 nm Construction and accessories shall be as follows:

a. Insulate cover and curb with 25 mmthick rigid fiberboard
i nsul ation covered and protected by zinc-coated steel |iner not
less than 0.45 nm Curb shall be 300 mm high, formed with 75 nm
nmounting flange with holes provided for securing to the roof deck
Equip the curb with an integral nmetal cap flashing of the sane
gage and netal as the curb, full welded and ground at corners for
weat her ti ghtness.

b. Provide hatch conpletely assenbled with pintle hinges, conpression
spring operators enclosed in tel escopic tubes, positive snap |atch
with turn handles on inside and outside, and neoprene draft seal
Provi de fasteners for padl ocking on the inside. Equip the cover
with an automatic hol d-open armconplete with grip handle to
pernmit one-hand rel ease. Cover action shall be snoboth through its
entire range with an operating pressure of approximately 130 N

-- End of Section --
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SECTI ON 06114

WOCD BLOCKI NG AND CURBI NG
07/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only. Al the |atest versions of the referenced
publications shall be used.

AVERI CAN PLYWOOD ASSOCI ATl ON

APA PRP-108 Per f ormance Standards and Policies for
Structural - Use Panel s

AMERI CAN WOOD- PRESERVERS' ASSCQCI ATI ON ( AWPA)
AVWPA C2 (2000) Lumber, Tinmber, Bridge Ties and

Mne Ties - Preservative Treatnent by
Pressure Processes

AVWPA C20 (1999) Structural Lunber Fire-Retardant
Pressure Treat nent

AWPA C27 (1999) Plywood - Fire-Retardant Pressure
Tr eat ment

AVWPA C9 (1997) Plywood - Preservative Treatnment by

Pressure Processes

AVWPA M4 (1999) Standard for the Care of
Preservati ve- Treated Whod Products

AWPA P5 (2000) Standards for \Waterborne
Preservatives

NATI ONAL BUREAU OF STANDARDS
NBS PS 1 Construction and Industrial Plywod
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY

NI ST PS 20 Ameri can Softwood Lunber Standard

.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
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*8
SD-01 Preconstruction Submittals
Schedul e
Provide a schedul e of all blocking to be used in the building.
SD- 03 Product Data
Wod Treatnent Data; G REALE

I ncluding chem cal treatnent nanufacturer's instructions for
handl i ng, storing, installing, and finishing treated nmaterials.

For each type of preservative-treated wood product, include
certification by treating plant stating type of preservative
solution and pressure process used, net anmount of preservative
retai ned, and conpliance with applicabl e standards.

For wat erborne-treated products, include statenment that noisture
content of treated materials was reduced to |levels indicated
bef ore shipment to Project site.

For fire-retardant-treated wood products, include certification by
treating plant that treated materials conply with specified
standard and other requirenments as well as data relative to
bendi ng strength, stiffness, and fastener-hol ding capacities of
treated material s.

SD-07 Certificates

Warranty of chemcal treatnent manufacturer for each type of
treat nent.

1.3 QUALI TY ASSURANCE

1.3.1 Lunber
Conply with NI ST PS 20 and approved gradi ng rules and inspection agenci es.
Lunber shall be treated in accordance with AWPA C2 with wat erborne
preservatives listed in AWPA C9.

1.3.2 Grade Stanps for Conceal ed Lunber

Each piece of lunber, applied by inspection agency and show ng conpli ance
wi th each specified requirenent.

1.3.3 Construction Panel s
Conply with NBS PS 1 where veneer plywood is specified; conply with APA
PRP- 108 where APA rated panel s are specified; bearing APA trademark show ng
conpliance with each specified requirenent.

1.3.4 Use and marki ng of Fire-Retardant Treated Wod
Each pi ece of lunber or plywood, applied by inspection agency, and show ng
conpliance with specified standards. Only fire retardant treated wood

nmeeti ng non-conbusti bl e standards will be acceptable for use in the
project. Plywod shall be treated in accordance with AWPA C9 with
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wat er borne preservatives listed in AWPA P5,

1.4  DELI VERY, STORAGE AND HANDLI NG
Prot ect wood products agai nst noi sture and di mensi onal changes. Support
stacks at several uniformy spaced points to prevent deformation. Store
stacks rai sed above ground. Cover to protect fromrain and snow. Sel ect
and arrange cover to allow air circulation under and all around stacks to
prevent condensation. Mintain and restore displaced coverings. Renove
fromthe site any wood products that have bee subjected to mpisture or that
do not conply with the specified noisture requirenents.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Lunber Gradi ng Rul es
NFPA, SPI B, WCLI B, WAPA.

2.1.2 M scel | aneous Fram ng

Stress Group D Southern Pine species, 19 percent maxi mum noi sture content,
pressure preservative treat.

2.1.3 Pl ywood

APA Structural |, Gade CDwth exterior glue; Exposure Durability 1;
sanded, pressure preservative treat.

2.2 ACCESSORI ES
2.2.1 Fast eners

Hot - di pped gal vani zed steel for high hunmidity and treated wood | ocati ons,
unfini shed steel el sewhere.

2.2.2 Anchors
Toggl e bolt type for anchorage to holl ow masonry. Expansion shield and |ag
bolt type for anchorage to solid masonry or concrete. Bolt or ballistic
fastener for anchorages to steel

PART 3 EXECUTI ON

3.1 FRAM NG

a. Set nenbers | evel and plunb, in correct position
b. Pl ace horizontal menbers flat, crown side up
C. Space fram ng and furring 406.4 mm on center

3.2 PLYWOOD BLOCKI NG AND BACKBQARDS

a. Secure sheathing to fram ng nenbers with ends over firmbearing
and st agger ed.

b. Install tel ephone and el ectrical panel boards with plywood

SECTI ON 06114 Page 4 (Revised by Amendment No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008
sheat hing material where required. Oversize the panel by 304.8 mm
on all sides.

3.3 SI TE APPLI ED WOOD TREATMENT

a. Apply preservative treatnent in accordance wth AWA M.
b. Brush apply one coat of preservative treatnment on wood in contact
with cementitious materials, roofing and related nmetal fl ashings.
Treat site-sawn cuts.
C. Al ow preservative to dry prior to erecting nenbers.
3.4  SCHEDULES
3.4.1 Roof Bl ocki ng

S/ P/ FI species, 19 percent maxi mum noi sture content, pressure preservative
treat nent.

3.4.2 Tel ephone and El ectrical Panel Boards
19.05 mmthick, square edges, site brush applied preservative treated.
3.4.3 Laboratory Casework and millwork
3.4.4 Toi |l et Accessories
3.4.5 O her M scel | aneous Bl ocki ng

-- End of Section --
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SECTI ON 06116

EXTERI OR GLASS REI NFORCED GYPSUM SHEATHI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only. Al the |atest versions of the referenced
publications shall be used.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM 653/ A 653M St eel Sheet, Zinc-Coated (Gl vani zed) or

Zinc-lron alloy-Coated (Gl vanneal ed) by
the Hot-dip Process

ASTM C 954 Specification for Steel Drill Screws for
Application of Gypsum Panel Products

ASTM C 1177 Standard Specification for d ass Mat
Gypsum Substrate for Use a Sheat hi ng

ASTM D 226 Specification for Asphalt Saturated
Organic Felt

ASTM E 84 Standard Test Method for Surface Burning

Characteristics

ASTM E 136 St andard Test Method for Behavi or of
Materials in a Vertical Tube Furnace at
750 degrees C

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Wal | sheat hing board
Roof deck board

Submit manufacturer's specifications, installation instructions,
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and general recomendations for each major product required.
I ncl ude data substantiating that products to be furnished conply
with requirenents of the contract docunents.

SD-07 Certificates
Wal | sheat hing board
Roof deck board

Certification that products neet specified requirenents.

1.3 WARRANTY

Provi de sheat hi ng nanufacturer's standard warranty covering sheat hi ng and
deck board materials for five years fromdate of installation.

Provi de sheathi ng manufacturer's standard warranty covering
i n-pl ace exposure damage to sheathing and deck board for six
nonths fromdate of installation.

1.4 DELI VERY, STORAGE, AND HANDLI NG

a. Keep materials dry at all tines. Protect against exposure to
weat her and agai nst contact with danp or wet surfaces.

b. Protect naterials from excessive noisture in shipment, storage,
and handling. Deliver materials in manufacturer's unopened
packages, and store in dry place with adequate air circulation.

C. Stack products of this section carefully to provide air
circulation w thin stacks.

PART 2 PRODUCTS
2.1 EXTERI OR GYPSUM SHEATHI NG BOARD
Fi ber gl ass- Faced Gypsum Sheathing to conply with ASTM C 1177.

Core: Water-resistant silicone-treated gypsum core.

Facers: Alkali-resistant fiberglass mat front and back.

Thi ckness: 15.875 nm

Sur face burning hazard: Conply with ASTME 84; 0 flane spread, 0

snoke devel oped.
e. Nonconbusti bl e when tested in accordance with ASTM E 136.

aoop

2.2 GYPSUM DECKI NG BOARD

Non- Structural, G ass Mat Enbedded, water-resistant gypsum core panels to
conply with ASTM E 136 and ASTM C 1177.

a. Surface treatnent: Non-asphaltic, integral pre-prined surface
tr eat nent
b. Core: Water-resistant gypsum core.
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C. Fire Resistance: Flane spread 0; Snoke devel oped O.
d. Thi ckness: 15.875 nm

2.3 FASTENERS
2.3.1 Fasteners for Metal Fram ng
To conmply with ASTM C 954,

a. Over 12 to 22 gage steel fram ng: Type S-12 fine thread, rust
resistant, drill point dry wall screws.

b. Over light gage nmetal franmng or furring: Type S fine thread,
rust resistant, sharp point dry wall screws.

C. Length: 31.75 mm mini num #6 for 15.875 nmthi ck sheat hi ng.
PART 3 EXECUTI ON
3.1 EXAM NATI ON

| nspect substrates and conditions under which the work of this section will
be performed, and verify that installation properly nay conmence. Do not
proceed with the work until unsatisfactory conditions have been resol ved
fully.

3.2 | NSTALLATI ON

Conply with nanufacturer's instructions, except where nore stringent

requi renents are shown or specified, and except where project conditions
require extra precautions or provisions to ensure satisfactory performance
of the work.

3.2.1 Sheat hi ng Board

a. Install sheathing over fram ng. Butt joints together. Layout
work and use appropriate length material to avoid end joints.
Joints shall occur over fram ng nenbers. Stagger end points
bet ween adj acent panels.

1. Fit sheathing snug around corners, projections, and other
openi ngs.

2. Comply with installation details in accordance with
manufacturer's instructions.

3. Drive fasteners tight against and flush w th sheathing
surface. Do not countersink fasteners.

4. Locate fasteners not closer than 9.525 nm from edge and ends of
panel s.

5. Space fasteners at not nore than 203.2 nmon center at
perineter and field, unless closer spacing is indicated on the
dr awi ngs.

b. Coordi nate sheathing installation and spacing of joints with
installation of joint trimas indicated on the draw ngs.
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C. Ensure that control and expansion joints and vents align with 2
i ndependent fram ng nenbers.

d. Interrupt sheathing for control and expansion joints and vents.
3.2.2 Seal i ng Sheat hing Joints

Seal joints and penetrations according to sheathing nmanufacturer's witten
reconmendati ons and as foll ows:

a. Apply gl ass-fiber sheathing tape to gl ass-nmat gypsum sheat hi ng
board joints, and apply and trowel silicone enulsion sealant to
enbed sealant in entire face of tape. Apply sealant to exposed
fasteners with a trowel so fasteners are conpletely covered. Sea
ot her penetrations and openi ngs.

3.2.3 Roof Deck Board
Install deck board with ends and edges butted tightly. Use fasteners in
accordance with FMrequirenments and roof nenbrane manufacturer's witten
reconmendat i ons.

3.3 CLEANI NG

a. During progress of the work, renpve fromproject site al
di scarded materials, rubbish, and debris resulting fromthe work.

b. Upon conpl etion, clean all surfaces which have becone soiled or
coated as a result of work of this section, using proper nethods
which will not scratch or otherw se danmage fini shed surfaces.

C. For cl eaning, use only products and techni ques acceptable to
manuf act urer of products bei ng cl eaned.

3.4 PROTECTI ON
Where sheathing barrier is danaged before installati on of pernanent
cl addi ng, repair in accordance with nanufacturer's recommendations and to

the satisfaction of the Architect.

-- End of Section --
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SECTI ON 07110A

Bl TUM NOUS DAMPPROOFI NG
09/ 98

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. All the |latest versions of the referenced publications
shal I be used.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 41 Asphalt Prinmer Used in Roofing,
Danppr oofi ng, and Wt er proofing

ASTM D 4586 Standard Specification for Asphalt Roof
Coati ngs; Asbestos-Free

ASTM D 4479 Asphalt Roof Coatings - Asbestos Free
1.2 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 07 Certificates

Mat eri al s—G-ALE

Certificates attesting that the materials nmeet the requirenments
speci fi ed.

1.3 QUALI FI CATI ONS

Work shall be performed by skilled | aborers thoroughly experienced in the
type of bitum nous danmpproofing work specified to meet the requirenents of
the contract.

1.4 DELI VERY, STORAGE AND HANDLI NG

Danpproofing materials shall be delivered to the project site in the
original sealed containers bearing the nane of manufacturer, contents and
brand name, and stored in a weathertight enclosure to prevent noisture
danmage and absorption. Danpproofing materials shall be protected from
freezing. Asphalt shall be stored off the ground on pallets, and covered
on top and all sides with breathabl e-type canvas tarpaulins. Plastic
sheets cause condensation buil dup; and therefore, shall not be used to
cover danpproofing materials. Care shall be taken during storage to avoid
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separation or settlenment of the emul sion conponents. Danaged or
deteriorated nmaterials shall be renoved fromthe project site.

1.5 SI TE CONDI Tl ONS

Install danpproofing only when site weather conditions are acceptable per
manuf acturer's reconmendations. Provide sufficient ventilation during
application and curing of danpproofing to prevent buildup of toxic or

fl ammabl e funes.

PART 2 PRODUCTS
2.1  SOLVENT- BASED ASPHALT DAMPPROOFI NG
2.1.1 Asphal tic Priner

Primer for cold-applied solvent-based asphalt danpproofing shall conformto
ASTM D 41, asbestos-free, non-fibrated, manufactured with highly ductile
soft asphalts and sel ected hydrocarbons.

2.1.2 Fi brat ed Asphalt

Fi brat ed sol vent - based asphalt danpproofing shall be col d-applied type
conforming to ASTM D 4479 Type |, asbestos-free, manufactured with sel ected
asphalts, stabilizers, mneral spirits and fibrated with nmineral fibers.

Sol vent - based asphalt shall contain 72 percent solids by weight, 65 percent
solids by vol une.

2.2 | NSTALLATI ON ACCESSORI ES

Rei nforcing fabric shall be woven or nonwoven glass fiber, treated with
organi ¢ binders and coated for conpatibility wi th danpproofing bitunen.
Detailing mastic shall be asphalt-based plastic roof cenment, trowel
consi stency, neeting the requirenments of ASTM D 4586.

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces schedul ed for bitum nous danmpproofing shall be prepared in
accordance with dampproofing manufacturer's recomendations. Surface
preparation shall be approved prior to danpproofing application. Fil
cracks, holes, depressions, and irregularities with | atex patching nortar
or detailing nmastic as recommended by nenbrane nmanufacturer. Formfillets
(cants) at inside corners and around projecting el ements using | atex

pat ching nortar or detailing mastic.

3.1.1 Protection of Surroundi ng Areas
Before starting the dampproofing work, the surroundi ng areas and surfaces
shall be protected fromspillage and mgration of asphalt onto other work.
Drai ns and conductors shall be protected fromclogging with asphalt.

3.1.2 Masonry Surfaces
Surfaces shall be free of oil, grease, dirt, laitance, |oose material

frost, debris and other contam nants. NMortar joints shall be flush and
free of extraneous nortar and chi pped or broken masonry.
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3.1.3 Concrete Surfaces

Surfaces shall be properly cured, free of formrel ease agents, oil, grease,
dirt, laitance, |loose material, frost, debris and other contam nants. Form
ties shall be cut flush with surface. Sharp protrusions and form natch
lines shall be removed. Holes, voids, spalled areas and cracks which can
danmage t he danpproofing materials and inpair perfornance shall be repaired.
Rough surfaces shall be parged with a well-adhering coat of cenent nortar.

3.1.4 Met al Surf aces

Met al surfaces shall be dry and be free of rust, scale, |oose paint, oil
grease, dirt, frost and debris.

3.2  APPLI CATI ON OF BI TUM NOUS DAMPPROOFI NG
3.2.1 Sol vent - Based Asphal t

Sol vent - based asphalt danpproofing work shall not be perforned in
tenperatures bel ow 4 degrees C. Danmpproofing materials shall be applied in
accordance with manufacturer's published instructions to produce a smooth
uniformdry filmnot less than 0.3 mm (12 mils) thick w thout voids or
defects. Dull or porous spots shall be recoated. Danpproofing nmaterials
shal |l seal tightly around pipes and other itens projecting through
danpproofing. Rates of application shall be as foll ows:

a. Prinmer: 0.4 liters per square neter, cold-applied.

b. Danpproofing Coat: 0.8 liters per square nmeter, cold-applied with
spray, brush or trowel.

c. Apply one coat of priner at a rate of 4.9 to 7.4 square neter per
liter, and allow to dry.

d. Formflashings at outside corners, changes in plane, and
penetrations larger than 12.7 mmdianeter. Apply coating of danpproofing
or detailing mastic, enbed |ayer of fiberglass reinforcing extending at
| east 304.8 mm onto danpproofing surface, and topcoat with another |ayer of
danpproofing or detailing mastic.

e. Form9.525 mmfillet of detailing nmastic around penetrations 12.7
mmin dianeter or snmaller.

f. Apply two coats of cold-applied fibrated sem mastic cut-back
asphalt danmpproofing at the rate of 1/2 square nmeter per liter, per coat.

3.3 | NSPECTI ON

Bef ore conceal i ng danpproofing, notify the Architect that the dampproofing
is ready for inspection

3.4 CLEAN- UP

Surfaces of other work which are stained with danpproofing naterials shal
be cleaned with a cl eaner recommended by danpproofing manufacturer

3.5 PROTECTI ON

The conpl et ed danpproofi ng work shall be protected from damage during and
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after construction.

-- End of Section --
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SECTI ON 07191

VAPOR RETARDERS
07/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only. Al the |atest versions of the referenced
publications shall be used.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 920 El astomeric Joint Seal ants

ASTM D 882 Tensile Properties of Thin Plastic Sheeting

ASTM D 1709 | npact Resistance of Plastic Filmby the
Free-Falling Dart Method

ASTM D 2582 Punct ur e- Propagati on Tear Resi stance of
Plastic Filmand Thin Sheeting

ASTM D 3776 Mass per Unit Area (Weight) of Wven Fabric

ASTM D 4833 I ndex Puncture Resistance of Geotextiles,

Ceonenbr anes, and Rel ated Products

ASTM E 96 Test Methods for Water Vapor Transm ssion
of Materials

ASTM E 1643 Installati on of Water Vapor Retarders Used
in Contact with Earth or G anular Fill
Under Concrete Sl abs

ASTM E 1745 Wat er Vapor Retarders Used in Contact with
Soil or Granular Fill Under Concrete Sl abs

SEALANT, WATERPROCFI NG AND RESTORATI ON | NSTI TUTE (SWRI)

SVRI Seal ant and Caul ki ng Gui de Specification

.2 SYSTEM DESCRI PTI ON

Materials and installation nmethods to provide protection fromwater, mldew
and noi sture penetration into the building. To seal gaps between encl osure
conponents and openi ng frames. The system conbi nes exterior gypsum board,
batt insulation facing, inherent insulation qualities, sheet goods and
accessories to prevent vapor penetration.

.3 PERFORMANCE REQUI REMENTS

Maxi mum Vapor Permeability (Pern) 1 ng/S/ mlpa neasured in accordance with
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ASTM E 96, Method E
1.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

*8

SD-01 Preconstruction Subnmittals

Submit all information before the pre-installation conference to
be held 45 days prior to installation.

SD- 03 Product Data
Rei nf or ced vapor retarder—GALE

Provi de data indicating material characteristics, performance
criteria, limtations, and installation methods.

SD- 08 Manufacturer's Instructions
I ndicate preparation and installation requirenents, techniques.
1.5 QUALI TY ASSURANCE
Convene a pre-installation neeting 2 weeks before start of installation of
rei nforced vapor retarders. Require attendance of parties directly
af fecting work of this section, including Contractor, Contracting Oficer
and Installer. Reviewinstallation, protection, and coordination with
ot her worKk.
PART 2 PRODUCTS
2.1 SHEET MATERI ALS
2.1.1 Rei nf orced Vapor Retarders Above G ade

Sheet Retarder Type 1 opaque or translucent |am nated reinforced nenbrane
filmfor above grade application, having a nmaxi mumpermrating of 1.0.

2.1.2 Rei nf orced Vapor Retarders Under Slab

ASTM E 1643, 5-ply lam nate, conbining 3 layers of rubber-nodified

hi gh-density pol yet hyl ene and 2 hi gh-strength non-woven cord grids. Wi ght
per ASTM D 3776, 25 kg/ 100 sq.m Puncture propagation tear, per ASTM D 2582,
111 N. Perneance (Perm, per ASTME 96, 1.551 ng/(Pa-s-sq.m. Drop Dart,
per ASTM D 1709, 1200 g. Tensile strength, per ASTM D 882, 823 N 34, 323
kPa. Puncture strength, per ASTM D 4833, 191 N. Cassification per ASTME
1745, Cass B. Usable tenperature range -40 to 77 degrees C

2.2  ADHESI VES

Mastic Adhesive or Tape. Non-solvent type, conpatible with sheet barrier
and substrate, thick mastic of uniform consistency.
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2.3  ACCESSCRI ES

2.3.1 Thi nner and C eaner for Neoprene Sheet
As recommended by sheet material manufacturer

2.3.2 Tape

Bri ght al um num sel f-adhering type, nesh reinforced, 50 mm wi de, conpatible
with sheet material

PART 3 EXECUTI ON

3.1 EXAM NATI ON
Verify condition of substrate and adjacent materials. Notify Contracting
Oficer if areas are not acceptable. Do not begin installation unti
unaccept abl e condi ti ons have been corrected.

3.2 PREPARATI ON
Renove | oose or foreign matter which mght inpair adhesion. Cean and
prime substrate surfaces to receive adhesi ve and seal ants in accordance
wi th manufacturer's instructions.

3.3 | NSTALLATI ON
Install materials in accordance with manufacturer's instructions. Apply
seal ant within reconmended application tenperature ranges. Consult
manuf act urer when seal ant cannot be applied within these tenmperature ranges
or where conpatibility with adjacent materials nmay be in doubt.

3.3.1 Vapor Retarder For Stud Franed Walls
Secure sheet barrier Type 1 to stud faces with adhesive. Lap edges over
stud faces, |ap ends onto adjacent construction; tape ends w th non-sol vent
adhesi ve to ensure conpl ete seal

3.3.2 Vapor Retarder Seal For Openings

Install sheet barrier Type 1 between wi ndow and door frames and adj acent
vapor retarder and seal w th adhesive. Position |aps over firmbearing.

-- End of Section --
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SECTI ON 07210

BUI LDI NG | NSULATI ON
09/ 99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only. Al the |atest versions of the referenced
publications shall be used.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 165 Measuri ng Conpressive Properties of
Thermal |nsul ations
ASTM C 272 Wat er Absorption of Core Materials for
Structural Sandwi ch Constructions
ASTM C 552 Cel lular d ass Thermal Insulation
ASTM C 578 Ri gid, Cellular Polystyrene Ther nal
I nsul ation
ASTM C 591 Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation
ASTM C 612 M neral Fiber Bl ock and Board Ther mal
I nsul ati on
ASTM C 665 Standard Specification for M neral-Fiber

Bl anket Thermal Insulation for Light Frame
Construction and Manufactured Housing

ASTM C 930 Potential Health and Safety Concerns
Associ ated with Thernmal [nsul ation
Material s and Accessories

ASTM C 1289 Faced Rigid Cellular Polyisocyanurate
Thermal Insul ati on Board

ASTM D 3833/ D 3833M Wat er Vapor Transni ssion of
Pressure-Sensitive Tapes

ASTM E 84 Sur face Burning Characteristics of
Bui l ding Materials

ASTM E 96 Wat er Vapor Transm ssion of Materials
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ASTM E 154
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Behavi or of Materials in a Vertical Tube
Furnace at 750 Degrees C

Wat er Vapor Retarders Used in Contact with
Earth Under Concrete Sl abs, on Walls, or
as G ound Cover

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910. 134

Respiratory Protection

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

Installation of Q| Burning Equi pnent
Nati onal Electrical Code

Chi meys, Fireplaces, Vents, and Solid
Fuel Burning Appliances

Met hod of Test for the Evaluation of

Fl anmabi ity Characteristics of Exterior
Non | oad-Bearing Wall Assenblies
Cont ai ni ng Conbusti bl e Conponents Usi ng
the Internedi ate-Scale Miultistory Test

NFPA 31
NFPA 70
NFPA 211
UNI FORM BUI LDI NG CODE ( UBC)
UBC 26-9
Appar at us.
UNDERWRI TERS LABORATORI ES | NC. (UL)
UL 2079

Standard Tests for Fire Resistance of
Bui | di ng Joi nt Systens

1.2 SUBM TTALS

Submit the following in accordance with Section 01330,

Procedures. "

SD- 03 Product Data

Batt | nsul ation

Bl ock or board insul ation

Accessori es

SD- 08 Manufacturer's Instructions

Batt | nsul ation

Bl ock or Board I nsul ation

Adhesi ve
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1.3 SYSTEM DESCRI PTI ON

The roof insulation is specified under the section entitled "ROOF

| NSULATI ON'. The steel stud/ nmasonry veneer has batt insulation thickness
as indicated on the drawings. Specifically, the partition types use
unfaced fiberglass batt insulation. The conposite masonry wall has cavity
i nsulation. Use 50 mm of polyisocyanurate board insulation. The
foundation is insulated with polystyrene, 50 nm wth suitable face finish
to neet underground conditions in accordance with ASTM E 154.

1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Del i very
Deliver materials to the site in original sealed wapping bearing
manuf acturer's name and brand designation, specification nunber, type,
grade, R-value, and class. Store and handle to protect from damage. Do
not allow insulation materials to become wet, soiled, crushed, or covered
with ice or snow Conply with manufacturer's reconmendations for handling,
storing, and protecting of nmaterials before and during installation

1.4.2 St or age
I nspect nmaterials delivered to the site for danmmge; unload and store out of
weat her in nmanufacturer's original packaging. Store only in dry |locations,
not subject to open flanes or sparks, and easily accessible for inspection
and handl i ng.

1.5  SAFETY PRECAUTI ONS

1.5.1 Respirators
Provide installers with dust/m st respirators, training in their use, and
protective clothing, all approved by National Institute for Occupationa
Safety and Health (NIGSH)/M ne Safety and Health Admi nistration (MSHA) in
accordance with 29 CFR 1910. 134.

1.5.2 O her Safety Considerations
Consi der safety concerns and neasures as outlined in ASTM C 930.

PART 2 PRODUCTS

2.1 BOARD | NSULATI ON

Provide only thermal insulating materials recomended by nanufacturer for
type of application indicated. Provide board or block thermal insulation
conforming to the foll owi ng standards and the physical properties listed
bel ow.

a. Extruded Preforned Cellul ar Polystyrene: ASTM C 578

b. Unfaced Prefornmed Rigid Polyi socyanurate Board: ASTM C 591
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c. Faced Rigid Cellular Polyisocyanurate and Pol yuret hane I nsul ation:
ASTM C 1289 and ASTM C 165 for density requirenents.

Type | Al uminum Foil on outside surfaces.
2.1.1 Thermal Resistance of Insulation
Wall R nmetric - 2.47; Slab edge R netric - 1.76.
2.1.2 Fire Protection Requirement

a. Flame spread index of 25 or |ess when tested in accordance with
ASTM E 84, UL 2079, and UBC 26-9 for requirenents for assenblies.

2.1.3 O her Material Properties
Provide thermal insulating materials with the followi ng properties:
a. Water Vapor Perneance: Not nore than 6.3 x 10-8 g/Pa.s.n2 or |ess
when neasured according to ASTM E 96, desiccant nethod, in the
thi ckness required to provide the specified thermal resistance,

including facings, if any in accordance with ASTM E 154.

b. Water Absorption: Not nore than 2 percent by total inmersion, by
vol ume, when neasured according to ASTM C 272.

2.1. 4 Recycl ed Material s
Provide thermal insulation containing recycled materials to the extent
practicable, provided that the naterial neets all other requirenents of
this section. The mnimumrequired recycled material contents (by weight,
not volune) are:
Pol yi socyanur at e/ Pol yur et hane: 9 percent

2.1.5 Prohibited Materials
Do not provide materials containing nore than one percent of asbestos.

2.2 d ass Fi ber |nsul ati on-Bl anket/ Batt

Bl anket/batt. Type I, (ASTM C 665); bl anket/batt nust pass ASTM E 136
conbustion test requirenents.

Total R-value varies, see draw ngs.
R nmetric - 4.58 - 200 mmcavity walls.
Rnmetric 1.94 - 90 mmcavity walls.
Rnmetric 3.35 - 150 mmcavity walls.

PART 3 EXECUTI ON

3.1 PREPARATI ON
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US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.

1.1 Bl ocki ng Around Heat Produci ng Devices

Unl ess using insulation board that passes ASTME 136 in addition to the
requirenents in Part 2, install non-conbustible bl ocking around heat
produci ng devices to provide the follow ng cl earances:

a. Recessed lighting fixtures, including wiring conpartnents,
bal | asts, and ot her heat producing devices, unless certified for
installation surrounded by insulation: 75 nmfrom outside face of
fixtures and devices or as required by NFPA 70and, if insulation
is to be placed above fixture or device, 600 nm above fi xture.

b. Vents and vent connectors used for venting products of
conbustion, flues, and chi meys ot her than nasonry chi meys:
m ni mum cl earance as required by NFPA 211.

g. QI Fired Appliances: Cearances as required in NFPA 31

Bl ocking is not required if chimmeys or flues are certified by the
Manuf acturer for use in contact with insulating nmaterials.

.2 | NSTALLATI ON

2.1 | nsul ati on Board

Install and handle insulation in accordance with the manufacturer's
installation instructions. Keep material dry and free of extraneous
materials. Cbserve safe work practices.

. 2.2 El ectrical Wring

Do not install insulation in a nanner that woul d sandw ch electrical wring
between two | ayers of insulation

. 2.3 Cold dinmate Requirenent

Pl ace insulation to the outside of pipes.

. 2.4 Continuity of Insulation

Butt tightly agai nst adjoining boards, studs, rafters, joists, sill plates,
headers and obstructions. Provide continuity and integrity of insulation
at corners, wall to ceiling joint, roof, and floor. Avoid creating any
thermal bridges or voids. Foil sided board should face out in exterior
wal | s.

.3 | NSTALLATI ON ON WALLS

. 3.1 Installation using Furring Strips

Install insulation on nmenbers as reconmmended by insul ati on nmanuf acturer
. 3.2 Installation on Masonry Walls

SECTI ON 07210 Page 7
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Apply board directly to nasonry over bitum nous danpproofing wth adhesive
or fasteners as reconmended by the insulation nmanufacturer. Fit between
obstructions w thout inpaling board on ties or anchors. Apply in parallel
courses with joints breaking mdway over course below. Put ends in
noderate contact with adjoining insulation without forcing. Cut and shape
as required to fit around wall penetrations, projections or openings to
accommodat e conduit or other services. Seal around cut-outs with seal ant.
Install board in wall cavities so that it |eaves at |east a nom nal 25 mm
free air space outside of the insulation to allow for cavity drainage.

3.3.3 Mechani cal Attachnent on Concrete and Masonry Walls

Cut insulation to cover walls. Apply adhesive to wall and set clip or

ot her mechanical fastener in adhesive as recomended by nanufacturer
After curing of adhesive, install insulation over fasteners, bend split
prongs flush with insulation. Butt all edges of insulation and seal with
t ape.

3.4 PERI METER AND UNDER SLAB | NSULATI ON

Install perineter thernmal insulation where heated spaces are adjacent to
exterior walls or slab edges in slab-on-grade or floating-slab construction

3.4.1 Manuf acturer's I nstructions

Install, attach, tape edges, provide vapor retarder and other requirenents
such as protection against vermn, insects, damage during construction as
reconmended in manufacturer's instructions.

3.4.2 I nsul ation on Vertical Surfaces
Install thernal insulation as indicated. Fasten insulation with adhesive.
3.4.3 I nsul ati on Under Sl ab

Provi de insulation horizontally under slab on grade for a distance of 600
mm fromthe edge of slab. Turn insulation up at slab edge, and extend ful
hei ght of slab. Install insulation on top of vapor retarder and turn
retarder up over the outside edge of insulation to top of slab

3.4.4 Protection of I|nsulation

Protect insulation on vertical surfaces from danage during construction and
back filling by application of protection board or coating. Do not |eave
installed vertical insulation unprotected overnight. Install protection
over entire exposed exterior insulation board.

3.5 VAPOR RETARDER
Apply a continuous vapor retarder as specified in Section 07191 Vapor
Retarders. Overlap all joints at |east 150 nm and seal with pressure

sensitive tape. Seal at sill, header, w ndows, doors and utility
penetrations. Repair punctures or tears with pressure sensitive tape.
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3.6  ACCESS PANELS AND DOORS
Affix insulation to all access panels greater than 0.1 square neter and al
access doors in insulated floors and ceilings. Use insulation with sane
R-Val ue as that for floor or ceiling.

-- End of Section --
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SECTI ON 07220A

ROOF | NSULATI ON
04/ 01

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A208. 1 (1999) Particl eboard Mat Forned Wods

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 208 (1995) Cellulosic Fiber Insulating Board
ASTM C 726 (2000) M neral Fiber Roof Insulation Board
ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board
ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Water proofing
ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing
ASTM D 312 (2000) Asphalt Used in Roofing
ASTM D 2178 (1997a) Asphalt dass Felt Used in Roofing

and Wat er pr oofi ng

ASTM D 4586 (1993; R 1999) Asphalt Roof Cenent,
Asbest os Free

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825a (1998) Approval Guide Fire Protection

FM P7825c (1998) Approval Guide Building Materials

UNDERWRI TERS LABCRATORI ES (UL)
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1

UL Bld Mat Dir (1999) Building Materials Directory

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Application of Insulation

I nsul ati on manufacturer's recommendati ons for the application
and installation of insulation.

I nspection

The inspection procedure for insulation installation, prior to
start of roof insulation work.

SD-07 Certificates

I nsul ation
d ass Roofing Felt
Organi ¢ Roofing Felt

Certificate attesting that the expanded pol yi socyanurate
i nsul ation contains recovered materi al and showi ng esti nat ed
percent of recovered material. Certificates of conpliance for
felt materials. Roofing system nanufacturer's witten acceptance
of proposed insulation, facer material, adhesives, and procedures
for installation.

3 STORACGE OF NMATERI ALS

Insulation materials shall be stored in accordance with manufacturer's
instructions. Insulation, base sheet, and felt shall be kept dry at al
times, before, during, and after delivery to the site and shall be stored
in an enclosed building or in a closed trailer. Wt insulation, wet base
sheet or wet felt shall be pernanently renmoved fromthe site. Wt
insulation is defined by a reading of 15 percent or higher on a hand-hel d
noi sture reader. Felts shall be stacked on end one level high. Felt rolls
shal | be naintained at a tenperature above 10 degrees C for 24 hours

i medi ately before |aying.

.4 FI RE CLASSI FI CATI ON

I nsul ation shall have been tested as part of a roof construction assenbly
of the type used in this project, and the construction shall be |isted as
Cass | in FM P7825a.
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PART 2 PRODUCTS
2.1 I NSULATI ON

Insul ation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's nanme or trade nmark, the materia
specification nunber, the Rvalue at 24 degrees C, and the thickness.

M ni mum t hi ckness shall be as recomrended by the nanufacturer. Boards
shall be nmarked individually. The thermal resistance of insulation shal
be not |ess than the R-val ue shown on the drawi ngs. The insulation

manuf acturing process shall not include chlorofluoro- carbons (CFC) or
formal dehydes. Insulation shall be one, or a conbination of the follow ng
materi al s:

2.1.1 Fi ber board

ASTM C 208 Type Il, Grade 1, roof insulating board with a m ni mumrecovered
materi al content of 80-percent, treated with sizing, wax or bitum nous

i mpregnation. Bitumnous inpregnation shall be linmted to 4 percent by

wei ght when used over steel decks.

2.1.2 Pol yi socyanur at e

ASTM C 1289, Type |, having mnimumrecovered material content of 9-percent
by wei ght of the polyisocyanurate portion of the board.

2.2 FASTENERS

Fasteners shall be specifically designed screws and plates or spi kes and

pl ates of sufficient Iength to hold insulation securely in place.

Fasteners shall conformto insulation manufacturer's recomendati ons except
t hat hol di ng power, when driven, shall be not |ess than 534 N each in stee
deck. Fasteners for steel decks shall conformto FM P7825c for O ass |

roof deck construction, and shall be spaced to withstand an uplift pressure
of 4.3 kPa.

2.3 WOOD NAI LERS

Wbod nailers shall conformto Section 06114 WOOD BLOCKI NG AND CURBI NG

i ncluding preservative treatnent. Edge nailers shall be not |ess than
nom nal 150 mm wi de and of thickness to finish flush with the top surface
of the insulation. Surface nounted nailers shall be a nonminal 75 mm wide
by the full thickness of the insulation.

PART 3 EXECUTI ON

3.1  COORDI NATI ON REQUI REMENTS
I nsul ation and roofing menbrane shall be finished in one operation up to
the Iine of termnation at the end of each day's work. Conpleted sections
shal | be glaze coated when nore than one day is required to finish the

roofing. Phased construction will not be permtted.

3.2 ENVI RONVENTAL CONDI TI ONS
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The tenperature of the roofing materials shall be as required by the
manufacturer. Air tenperature shall be above 4 Degrees C and there shal
be no visible ice, frost, or moisture on the roof deck when the insulation
and roofing are installed. Wnd conditions shall be suitable for
installation of insulation: Wnd chill may affect the proper application
tenperatures of materials; hot materials nmay be bl own about, creating

saf ety dangers; insulation boards may becone difficult and hazardous to
handl e; wrappers, coverings, and other debris may becone airborne, and
possi bly contami nate | aps and seans.

3.3 SUBSTRATE PREPARATI ON

The substrate construction of any bay or section of the building shall be
conpl eted before insulation or vapor retarder work is begun thereon

I nsul ation or vapor retarder to be applied directly on concrete shall not
be schedul ed until joints have been grouted, deck has been prined and
allowed to dry, frothing or bubbling does not occur when hot bitunen is
applied to the concrete and until the hot bitunen sticks tightly to the
concrete. Vents and other itens penetrating the roof shall be secured in
position and properly prepared for flashing. Prior to application of vapor
retarder or insulation, substrate joints shall be covered with a 100 mm
strip of roofing felt, enbedded in and coated with asphalt cenent.
Substrate surface shall be snpboth, clean, and dry at tine of application

3.4 HEATI NG OF ASPHALT

Asphalt shall not be heated higher than 42 degrees C above the EVT or 28
degrees C below the flash point, or 275 degrees C, whichever is lower. EVT
and flash point tenperatures of asphalt in the kettle shall be

conspi cuously posted on the kettle. Kettle shall be provided with
automatic thernostatic controls and an accurate thernoneter. Kettle
operators shall be in attendance at all tinmes during heating to ensure that
the maxi mumtenperature is not exceeded. Asphalt shall be applied within a
range of 14 degrees C bel ow or above the EVT, or as specified by the

manuf acturer. Application tenperature shall be neasured at the nmop bucket
or mechanical applicator. Asphalt at a tenperature below this range shal
be returned to the kettle. Flane-heated equi pnent shall not be placed on

t he roof.

3.5 VAPOR RETARDER
3.5.1 General Application

Vapor retarder shall consist of two plies of roofing felt, nopped at right
angle to the slope, with 150 mmend | aps staggered at |east 300 nm The
full 475 mmstarter ply and full 900 mmwi de ply sheets shall be placed, in
succession, in hot asphalt immediately behind the applicator. Each ply
shall be solid nopped in not |less than 0.97 kg nor nore than 1.46 kg of
asphalt per square nmeter. A follow tool shall be used with glass felts and
a broomshall be used with organic felts to enbed the felts, elimnate air
pockets and obtai n adhesi on between the plies. Side and end |aps shall be
conpletely seal ed. Asphalt shall be visible beyond all edges of each ply
as it is being installed. Plies shall be laid free of winkles, creases or
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3.

fishmouths. Workers shall not wal k on nmopped surfaces when the asphalt is
sticky. For slopes exceeding 42 mmm sone nanufacturers allow or require
that the felts be run parallel to the slope and that they be nailed off
into strategically installed nailers which are perpendicular to the slope;
each ply shall be nailed 50 nmand 150 mm from the upper edge with nails
spaced 300 nmon centers and staggered in each row.

.5.2 Edge Requirenents

At walls, eaves and rakes, the vapor retarder organic felts shall be
extended 225 mm or separate organic felt plies shall be extended 225 nm
with not |ess than 225 mmon the substrate, and the extended portion turned
back and nmopped in over the top of the insulation. At roof penetrations
other than walls, eaves and rakes, the vapor retarder or separate plies
shal |l be extended 225 mmto forma lap which shall l[ater be fol ded back
over the edge of the insulation. Asphalt roof cenent shall be used under
the vapor retarder for at least 225 mmfromwalls, eaves, rakes and ot her
penetrations.

.6 | NSTALLATI ON OF WOOD NAI LERS

Nai | ers shall be secured to cast-in-place deck materials by not less than 9
nm di anet er anchors enbedded in the deck not over 1.2 nmeters on centers.
Nai | ers shall be secured to precast deck materials and to steel decks as

i ndicated. Bolt anchors shall have nuts and washers countersunk, and bolts
shall be cut flush with top of nailer. Powder-actuated fasteners, sized
and spaced for nail er anchorage equivalent to that specified and indicated,
may be used when approved. Surface nounted nailers shall be installed
parallel with the roof slope and shall be spaced not over 1.2 neters
face-to-face, except that where the insulation units are less than 1.2
neters in length the nailers shall be spaced to minimze cutting of the

i nsulation. On sloped roofs exceeding 62.5 nmper nmeter for nodified

bi t um nous systens and 83 nm per neter for BUR systens, nailers shall be
installed in accordance with the recomrendati ons of the nenbrane system
manuf act urer.

.7 APPLI CATI ON OF | NSULATI ON

Insulation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly agai nst adjoining
surfaces. Joints between insulation boards shall not exceed 6 mm. Joints
in successive layers shall be staggered with respect to joints of preceding
layer. Any open joints wider than 6 mmshall be filled with cut pieces of

i nsulation, then a |layer of asphalt roof cement applied. Were insulation
is applied over steel deck, |long edge joints shall continuously bear on
surfaces of the steel deck. Insulation which can be readily lifted after
installation is not considered to be adequately secured. |Insulation shal
be applied so that all roof insulation applied each day is waterproofed the
sane day. Phased construction will not be permtted. Application of

i nper neabl e faced insulation shall be perforned w thout danmage to the

faci ng.

7.1 Mechani cal Fasteni ng
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On steel decks, for any slope exceeding 40 mim the first layer of

i nsul ation shall be nechanically fastened. Method of attachment shall be
in accordance with recomendati ons of the insulation manufacturer and
requi renents specified.

3.7.2 St eel Decks

Al'l steel decks shall be insul ated before receiving a roof nenbrane.
Uni nsul at ed steel decks shall have insulation applied to span the stee
deck flutes and to act as an underlaynent for the roof nenbrane. First
| ayer of insulation on steel deck shall be conpatible with mechanica
fastening and shall neet fire resistant requirenments.

3.7.3 Foam | nsul ati on

Pol yi socyanurate insulation shall be isolated frombuilt-up roof by a
separate or conposite layer of fiberboard.

3.7. 4 Install ation

Except for the first layer on steel deck, insulation |layers shall be laid
in solid nmoppings of hot asphalt applied at a rate of at |east 0.97 kg per
meter (20 | bs per square). Asphalt shall not be applied further than one
panel |ength ahead of roof insulation being installed. Where roof slopes
are greater than 40 nmm roof insulation shall be held in place by
nmechani cal fasteners.

3.7.5 Protection Requirenents

The insulation shall be kept dry at all tinmes. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is iminent. Cutoffs shall be 2 |layers of bitum nous-saturated felt set in
plastic bitum nous cenment. Cutoffs shall be renpbved when work i s resuned.
Edges of insulation at open spaces between insulation and parapets or other
wal | s and spaces at curbs, scuttles, and expansion joints, shall be
protected until pernmanent roofing and flashing is applied. Storing,
wal ki ng, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permtted. Snpoth, clean board or plank wal kways, runways, and
platforns shall be used, as necessary to distribute weight to conformto
indicated live load Iimts of roof construction. See structural docunents
for data.

3.8 | NSPECTI ON

The Contractor shall establish and naintain an i nspection procedure to
assure conpliance of the installed roof insulation with the contract
requirenents. Any work found not to be in conpliance with the contract
shal |l be promptly renpved and repl aced or corrected in an approved nmanner.
Quality control shall include, but not be limted to, the follow ng:

a. Qoservation of environnmental conditions; nunber and skill |evel of
i nsul ati on workers; start and end ti ne of work.
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b. Verification of certification, listing or |abel conpliance with FM
P9513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation

d. Inspection of vapor retarder application, including edge envel opes
and nechani cal fastening.

e. Inspection of mechanical fasteners; type, number, |ength, and
spaci ng.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and | aps between
| ayers, joint width and bearing of edges of insulation on deck

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of conplete roofing systeminstallation to cover
i nsul ation installed sane day.

-- End of Section --
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SECTI ON 07245

EXTERI OR FI NI SH SYSTEMS
10/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred within the text by the
basi c designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM C 67 (2000) Ssanpl i ng and Testing Brick and
Structural C ay products

ASTM C 150 (2000) Portland Cenent

ASTM C 473 (2000) Physical Testing of Gypsum Panel
Product s

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 847 1995 Metal Lath

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use

as Sheat hi ng

ASTM C 1186 (1999; Rev. A) Fl at Non-Asbestos
Fi ber - Cenent Sheets

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 3273 (2000) Resistance to Gowh of Mdld on the
Surface of Interior Coatings in an
Envi ronnent al Chanber

ASTM E 84 (2000) Surface Burning Characteristics of
Buil ding Materials

ASTM E 136 (1999) Behavior of Materials in Vertical
Tube Furnace at 750 Degrees C

ASTM E 330 (1997) Structural Performance of Exterior
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W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure D fference

ASTM E 331 (2000) water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 695 (1997) Measuring Relative Resistance of
Wal |, Floor, and Roof Construction to
| mpact Loadi ng

ASTM G 23 (1996) Operating Light-Exposure Apparat us
(Carbon-Arc Type) with and Wthout Water
for Exposure of Nonnetallic Materials

EXTERI OR | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( EI M)

El VA TM 101. 01 (1995) Freezel/ Thaw Resi stance of Exterior
I nsul ation and Finish Systens (EIFS),
Cl ass PB.

El VA TM 101. 86 (1995, Rev. Aug. 1995) Resistance of

Exterior Insulation and Finish Systens,
Class PB, to the Effects of Rapid
Def ormati on (I npact)

El MVA TM 105. 01 (1995) Al kali Resistance of d ass Fiber
Rei nforci ng Mesh for Use in Exterior
I nsul ation and Fini sh Systens

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (| CBO

UBC 26-4 Eval uation of Flammability Characteristics
of Exterior, Non |oad-Bearing Wall Panel
Assenbl i es using Foam Pl astic |nsul ation

UBC 26-9 Eval uation of Flamability Characteristics
of Exterior Non |oad-Bearing Wll
Assenbl i es Cont ai ni ng Conbusti bl e
Conponents usi ng I nternediate-Scal e,
Multistory Test Apparatus Title

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 268 (1996) Determining lgnitability of
Exterior Wall Assenblies Using a Radiant
Heat Energy Source

1.2 SYSTEM DESCRI PTI ON AND REQUI REMENTS

The exterior finish system (EFS or EIFS) shall be a job-fabricated exterior
wal | covering consisting of sheathing, reinforcing fabric, base coat,
finish coat, adhesive and mechani cal fasteners as applicable. The system
conponents shall be conpatible with each other and with the substrate as
recommended or approved by, and the products of, a single manufacturer
regul arly engaged in furnishing Exterior Finish Systens. Al naterials
shall be installed by an applicator approved by the system manufacturer

Fi ni sh shall be white in color and have a sand texture sinilar to stucco.
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1

2.1 System Requirenments and Tests

The system shall neet the perfornmance requirenents as verified by the tests
listed below. \Were a wall systemof simlar type, size, and design as
specified for this project has been previously tested under the condition
specified herein, the resulting test reports may be submitted in lieu of
job specific tests.

.2.1.1 Wat er Penetration

Test the systemfor water penetration by uniformstatic air pressure in
accordance with ASTM E 331. There shall be no penetration of water beyond
the plane of the base coat interface after 15 minutes at 300 Pa (, or 20%
of positive design wind pressure, whichever is greater

.2.1.2 Mock-Up Installation

Conpl ete nock-up installation 1200 nm hi gh by 1200 nm wi de, i ncl udi ng
typical control joints. Control joints to be filled with sealant of type
manuf acturer, and col or selected. Construct nock-up installation at job
site. Build nmock-up to conmply with the follow ng requirenents, using
materials indicated for the conpl eted work:

a. Locate nmock-up installation in the |Iocation and size indicated.

b. Denonstrate the proposed range of color, texture, thickness, and
wor krmanshi p.

c. Obtain Contracting Oficer's witten approval of nock-up before
starting final work.

d. Mintain nock-up installation during construction as a standard
for judging the conpleted work by protecting it from weat her and
construction activities.

e. Wen directed, denolish and renove nock-up fromthe site

. 2.2 Conponent Requirenents and Tests

The conponents of the system shall neet the performance requirenments as
verified by the tests |isted bel ow.

.2.2.1 Surface Burning Characteristics

Conduct ASTM E 84 test on sanples consisting of base coat, reinforcing
fabric, and finish coat. Cure for 28 days. The flanme spread index shal
be 25 or less and the snoke devel oped i ndex shall be 450 or |ess.

.2.2.2 Radi ant Heat

The system shall be tested in accordance with NFPA 268 with no ignition
during the 20-m nute period.

2.2.3 | npact Resi stance
a. | npact Mass: Test 28 day cured specinen of PMEIFS in accordance
with ASTM E 695. The test speci nen shall exhibit no cracking or

denting after twelve inpacts by 13.6 kg |l ead shot mass from 150 to
1800 nm drop heights in 150 nmintervals.
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2.3 Sub- Component Requi renments and Tests

Unl ess ot herwi se stated, the test speci nen shall consist of reinforcenent,
base coat, and finish coat applied in accordance with manufacturer's
printed recomendations directly to the sheathing board wi thout insulation

For mldew resistance, only the finish coat is applied onto glass slides
for testing. These specinmen shall be suitably sized for the apparatus used
and be allowed to cure for a mninumof 28 days prior to testing.

.2.3.1 Abr asi on Resi st ance

Test in accordance with ASTM D 968, Method A Test a m ni num of two
speci men. After testing, the specinens shall show only very slight
snoothing, with no loss of filmintegrity after 500 liters of water

.2.3.2 Accel er at ed Weat heri ng

Test in accordance with ASTM G 23, Method 1. After 2000 hours speci nens
shal |l exhibit no visible cracking, flaking, peeling, blistering, yellow ng,
fadi ng, or other such deterioration.

.2.3.3 M | dew Resi st ance

Test in accordance with ASTM D 3273. The speci men shall consist of the
finish coat material, applied to clean 75 mm by 100 mm gl ass slides and
shall be allowed to cure for 28 days. After 28 days of exposure, the
speci men shall not show any grow h.

.2.3. 4 Salt Spray Resistance

Test in accordance with ASTM B 117. The speci nen shall be a m ni nrum of 100
mm by 150 nm and shall be tested for 300 hours. After exposure, the

speci men shall exhibit no observable deterioration, such as chal ki ng,
fading , or rust staining.

.2.3.5 Wat er Resi st ance

Test in accordance with ASTM D 2247. The specimen shall be a m ni num of
100 mm by 150 mm . After 14 days, the speci nen shall exhibit no cracking,
checki ng, crazing, erosion, blistering, peeling, or delam nation.

.2.3.6 Absor ption- Freeze/ Thaw

Cl ass PM systens shall be tested in accordance with ASTM C 67 for 50 cycles
of freezing and thawi ng. After testing, the specinmens shall exhibit no
cracki ng or checking, and have negli gi bl e wei ght gain

. 2.4 Moi sture Anal ysis

Performa job specific vapor transni ssion analysis based on project
specific climate and specified wall conponents and materials. |Indicate the
tenmperatures and relative humdities for the inside and outside of the

buil ding; a conplete listing of the building conponents, their thickness,

t hermal resistance and pernmeance, as well as building |location and use. |If
a mat henati cal nodel was used for the analysis, include the nane of the
nodel and the supplier/devel oper

.3 SUBM TTALS
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Submit the following in accordance with Section 01330, "Subnitta
Procedures. "
*8

SD- 02 Shop Drawi ngs
Shop dr awi ngs—G-ALE
Show ceiling | ayout, construction and expansion joints, decorative
grooves, |ayout of sheathing board, reinforcement nmesh and strip
reinforcing fabric; joint and flashing details; details at ceiling
penetrations; types and | ocation of fasteners; and details at
corners.

SD- 03 Product Data
Sheat hi ng boar di—G-ALE
Adhesi ver—G-ALE
Mechani cal Fast ener si—G-ALE
Accessori esi—G-ALE
Base coat —G-ALE
Portl and cement —G-ALE
Rei nforci ng fabri ci—G-ALE
Fi ni sh coat +—G-ALE
Joi nt Seal ant —G-ALE
Pri mer —G-ALE
Bond br eaker —G-ALE
Backer Rod;i—G-ALE
VWarranty
Include joint and other details such as end conditions. Include
shel f |ife and recomended cl eaning solvents in data for seal ants.

Include material safety data sheets (MsSDS)for all components of

the EIFS. The MSDS shall be available at the job site.

SD- 05 Design Data
Moi sture anal ysis Cal cul ati ons

SD-06 Test Reports
Abr asi on resi stance

Accel er at ed weat heri ng

| mpact resistance
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M | dew resi st ance
Salt spray resistance
WAt er vapor transm ssion
Absorption-freeze-thaw
Fl ame spread
WAt er penetration
WAt er resistance
Fl ame spread
Surface Burning Characteristics
Radi ant heat
SD-07 Certificates
Qualifications of EIFS Manufacturer
Qualification of EIFS Installer
Qualification of Seal ant Applicator
Certify that EIFS installer neets requirenents specified under
paragraph "Qualification of Installer," and that seal ant
applicator is approved by the EIFS Manufacturer
SD- 08 Manufacturer's Instructions
Installation
Manuf acturer's standard printed instructions for the installation
of the EIFS. Include requirenents for condition and preparation
of substrate, installation of EIFS, and requirenments for seal ants
and seal i ng.
SD-10 Operation and Mai ntenance Data
El FS

Include detailed finish repair procedures and i nformation
regardi ng conpatibility of sealants with base and finish coatings.

1.4 QUALITY ASSURANCE

1.4.1 Qualifications of EIFS Manufacturer
The EIFS shall be the product of a nmanufacturer who has been in the
practice of manufacturing and designing EIFS for a period of not l|ess than
3 years, and has been involved in at least five projects sinilar to this
project in size, scope, and conplexity, in the sane or a simlar clinate as
this project.

1.4.2 Qualification of EIFS Installer
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The EIFS Installer shall be trained and approved by the ElIFS nanufacturer
to install the system and shall have successfully installed at |least five
projects at or near the size and conplexity of this project. The
contractor shall enmploy qualified workers trained and experienced in
installing the manufacturer's EIFS.

1.4.3 Qualification of Seal ant Applicator

The seal ant applicator shall be experienced and conpetent in the
installation of high performance industrial and commercial seal ants and
shal | have successfully installed at |east five projects at or near the
size and conplexity of this project.

1.5 DELI VERY AND STORAGE

Deliver materials to job site in original unopened packages, marked wi th
manuf acturer's name, brand name, and description of contents. Store
materials off the ground and in accordance with the nanufacturer's
recommendations in a clean, dry, well-ventilated area. Protect stored
materials fromrain, sunlight, and excessive heat. Keep coating materials
whi ch woul d be damaged by freezing at a tenperature not |ess than 4 degrees
C

1.6 ENVI RONMENTAL CONDI Tl ONS
a. Do not prepare materials or apply EIFS during inclenment weather
unl ess appropriate protection is provided. Protect installed
materials frominclenent weather until they are dry.
b. Apply sealants and wet materials only at anbient tenperatures of 4
degrees C or above and rising, unless supplenental heat is
provi ded. The systemshall be protected fromincl emrent weat her
and to maintain this tenperature for a mninum of 24 hours after
installation.
1.7 WARRANTY
Furni sh manufacturer's standard warranty for the EIFS. Warranty shall run
directly to Government and cover a period of not less than 5 years from
dat e Government accepted the work.
PART 2 PRODUCTS
2.1 COVPATI BI LI TY

Provide all materials conmpatible with each other and with the substrate,
and as recomended by EIFS manufacturer.

2.2  SHEATH NG BOARD
2.2.1 d ass Mat Gypsum Sheat hi ng Board
a. Conformto ASTM C 1177/ C 1177M

b. Nail Pull Resistance: No | ess than 534 N ( when tested in
accordance with ASTM C 473.

2.3 ADHESI VE

SECTI ON 07245 Page 9 (Revised by Amendment No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

Manuf acturer's standard product, including prinmer as required, and shall be
conpatible with substrate and insulation board to which the systemis
appl i ed.

2.4 VECHANI CAL FASTENERS

Corrosion resistant and as approved by EIFS manufacturer. Select fastener
type and pattern based on applicable wind | oads and substrate into which
fastener will be attached, to provide the necessary pull-out, tensile, and
shear strengths.

2.5 BASE COAT

Manuf acturer's standard product and conpatible with other systens
conmponent s.

2.6 PORTLAND CEMENT

Conformto ASTM C 150, Type | or Il as required, fresh and free of | unps,
and approved by the systens nanufacturer

2.7 REI NFORCI NG FABRI C

Rei nforcing fabric nesh shall be al kali-resistant, bal anced, open weave ,
glass fiber fabric made fromtwi sted multi-end strands specifically treated
for conpatibility with the other systemmaterials, and conply with EIMA TM
105. 01 and as reconmended by ElI FS nmanuf act urer

2.8 FI NI SH COAT

Manuf acturer's standard product conforming to the requirenents in the
par agraph on Sub- Component Requirenents and Tests. For col or consistency,
use materials fromthe same batch or | ot numnber.

2.9 PRI MER

Non- st ai ni ng, qui ck-drying type reconmended by seal ant manufacturer and
El FS manuf act urer.

2.10 ACCESSCRI ES
Conformto reconmendati ons of EIFS manufacturer, including trim edging,
anchors, expansion joints. Al metal itens and fasteners to be corrosion
resi stant.

2.11  JO NT SEALANT
Non- st ai ni ng, qui ck-drying type neeting ASTM C 920, C ass 25, conpatible
with the finish systemtype and grade, and recomended by both the seal ant
manuf acturer and El FS manufacturer.

2.12 BOND BREAKER

As required by EIFS manufacturer and recomended by seal ant nanufact urer
and ElI FS manuf acturer.

2.13 BACKER RGD
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Cl osed cell polyethylene free fromoil or other staining elenents and as
recommended by seal ant nmanufacturer and EIFS manufacturer. Do not use
absorptive materials as backer rod. The backer rod should be sized 25
percent |arger than the width of the joint.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install EIFS as indicated, conply with manufacturer's instructions except
as otherw se specified, and in accordance with the shop drawi ngs. EIFS
shall be installed only by an applicator trained and approved by the ElIFS
manuf acturer. Specifically, include all nanufacturer recomended

provi sions regarding flashing and treatnent of wall penetrations.

3.1.1 Sheat hi ng Boar d

Edges and ends of boards shall be butted snugly with joints staggered. Do
not align sheathing board joints with ceiling openings. Provide support at
both side and end joints. Attach sheathing board to netal framng with

sel f-tapping drywall screws. Place fasteners sufficiently close to support
i nposed | oads, but not nore than

a. 200 mm apart on each supporting nenber.

Space fasteners nore closely when required for negative wi nd | oad
resi st ance.

3.1.2 Base Coat and Reinforcing Fabric Mesh,
3.1.2.1 Cl ass PM Systens

Mechani cally fasten reinforcing fabric nesh to the sheathing using the type
and spacing of fasteners specified in the manufacturer’s instructions.
Provi de di agonal reinforcenent at opening corners. Mx base coat in
accordance with manufacturer's instructions. Apply base coat in accordance
with manufacturer's instruction to provide a conplete, tight coating of

uni formthickness as specified by the manufacturer. Cover all fiberglass
reinforcing fabric, including at back wapped areas at panel joints and at
fasteners.

3.1.3 Fi ni sh Coat

Apply and level finish coat in one operation. Cbtain final texture by
trowels, floats, or by spray application as necessary to achieve the

requi red finish matching approved nock-up installation. Apply the finish
coat to the dry base coat mmintaining a wet edge at all times to obtain a
uni f or m appear ance. The t hi ckness of the finish coat shall be in accordance
with the system nanufacturer’s current published instructions. Apply
finish coat so that it does not cover surfaces to which joint sealants are
to be applied. The base coat/reinforcing nesh nust be allowed to dry a

m ni mum of 24 hours prior to the application of the finish coat. Surface
irregularities in the base coat, such as trowel marks, board lines,
reinforcing nmesh laps, etc., shall be corrected prior to application of the
finish coat.

3.2 JO NT SEALI NG

Seal EIFS at openings as recommended by the system nmanufacturer. Apply
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sealant only to the base coat. Do not apply sealant to the finish coat.
3.2.1 Surface Preparation, Backer Rod, and Priner

| mredi ately prior to application, remove | oose matter fromjoint. Ensure
that joint is dry and free of paint, finish coat, or other foreign matter.
Install backer rod. Apply prinmer as required by sealant and EIFS

manuf acturer. Check that joint width is as shown on draw ngs but in no
case shall it be less than 13 nmfor perineter seals and 20 mm for
expansion joints. The width shall not be less than 4 tines the anticipated
nmoverent. Check seal ant manufacturer's reconmendati ons regardi ng proper
width to depth ratio.

3.2.2 Seal ant

Apply sealant in accordance with seal ant manufacturer's instructions wth
gun having nozzle that fits joint width. Do not use seal ant that has
exceeded shelf life or can not be discharged in a continuous fl ow.
Conpletely fill the joint solidly with sealant w thout air pockets so that
full contact is made with both sides of the joint. Tool sealant with a
round instrument that provides a concave profile and a uniformy smooth and
winkle free sealant surface. Do not wet tool the joint with soap, water
or any other liquid tooling aid. Do not apply sealant until all EIFS
coatings are fully dry. During inclenment weather, protect the joints unti
seal ant application. Cean all surfaces to renpve excess seal ant.

3.3  CLEANUP
Upon conpl etion, renmove all scaffolding, equipnment, materials and debris

fromsite. Renobve all tenporary protection installed to facilitate
installation of EIFS.

-- End of Section --
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SECTI ON 07412A

NON- STRUCTURAL METAL ROCFI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM B 209M (2000) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate
ASTM D 226 (1997a) Asphalt-Saturated Organic Felt

Used in Roofing and Waterproofing

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 Test Method for Cal cul ati on of Col or
D fferences

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for

Construction, Industrial, and Agricul tural
Appli cations

SECTI ON 07412A Page 3



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel ated Coatings and Materials Using a
Fl uorescent UV-Condensation Light- and
WAt er - Exposure Apparat us

UNDERWRI TERS LABCRATORI ES (UL)

UL 580 (1994; Rev thru Feb. 1998) Tests for
Uplift Resistance of Roof Assenblies

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Metal Roofing; G AE

a. Drawings consisting of catal og cuts, flashing details,
erection draw ngs, shop coating and finishing specifications, and
other data as necessary to clearly describe nmaterials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be provided by the netal roofing manufacturer.

b. Drawi ngs showing the UL 580, O ass 1-90 tested roof system
assenbl y.

SD- 04 Sanpl es
Accessories; GAE
One sanple of each type of flashing, trim fascia, closure, cap
and simlar itens. Size shall be sufficient to show construction
and configuration.

Roof Panels; G A/E

One piece of each type and finish to be used, 225 mm|long, full
wi dt h.

Fasteners; G AE

Two sanpl es of each type to be used with statenment regarding
i ntended use. |If so requested, random sanples of screws, bolts,
nuts, and washers as delivered to the jobsite shall be taken in
the presence of the Contracting O ficer and provided to the
Contracting Oficer for testing to establish conpliance with
speci fied requirenents.
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1.

Seal ant
One sanple, approximately 0.5 kg, and descriptive data.
SD-07 Certificates

Roof Panel s
Install ation
Accessori es

Certificates attesting that the panels and accessories conform
to the specified requirenents. Certificate for the roof assenbly
shall certify that the assenbly conplies with the material and
fabrication requirenents specified and is suitable for the
installation at the indicated design slope. Certified |aboratory
test reports showing that the sheets to be furnished are produced
under a continuing quality control programand that at |east 3
representative sanples of simlar material to that which will be
provided on this project have been previously tested and have net
the quality standards specified for factory color finish

Installer
Certification of installer.
Warranties

At the conpletion of the project, signed copies of the 5-year
Warranty for Non-Structural Metal Roofing System a sanple copy of
which is attached to this section, and the 20-year Manufacturer's
Mat eri al and Weat herti ght ness Warranti es.

SD-10 Operation and Mai ntenance Data
Mai nt enance Dat a

Three copi es of mai ntenance procedures on the roof system and
conponents.

3 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially avail able roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing systemshall be provided by the Contractor as a

conpl ete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the same roofing system manufacturer.

. 3.1 Non- Structural Metal Roof System

The Non-Structural Metal Roof System covered under this specification shall
include the entire roofing system the netal roof panels, fasteners,
connectors, roof securement conponents, and assenblies tested and approved
in accordance with UL 580. The systemshall be installed on a substrate
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1

specified in Section 07220. |In addition, the systemshall consist of pane
finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, interior or exterior gutters
and downspouts, eaves, ridge, hip, valley, rake, gable, wall, or other roof
system fl ashings installed and any other conponents specified within this
contract to provide a weathertight roof system and itens specified in

ot her sections of the specifications that are part of the system

.3.2 Manuf act ur er

The non-structural netal roofing systemshall be the product of a

manuf acturer who has been in the practice of manufacturing netal roofs for
a period of not less than 5 years and has been involved in at |east five
projects simlar in size and conplexity to this project.

.3.3 Installer

The installer shall be certified by the netal roof manufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer and have a nminimum of 5 years experience.

.4 DESI GN LOADS

Non-structural Metal Roof System assenblies shall be tested as defined in
UL 580 and shall be capable of resisting the wind uplift pressures shown on
the contract drawi ngs or, as a mininum shall be approved to resist w nd
uplift pressures of UL 580, O ass 90.

.5 PERFORVANCE REQUI REMENTS

The nmetal roofing systemsupplied shall conformto the roof slope, the
underl aynment, and uplift pressures shown on the contract drawi ngs. The
Contractor shall furnish a commercially avail abl e roofing system which
satisfies all the specified requirenents.

.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanmaged condition
and stored out of contact with the ground. Materials shall be covered with
weat her tight coverings and kept dry. Material shall not be covered with
pl astic where such covering will allow sweating and condensation. Plastic
may be used as tenting with air circulation allowed. Storage conditions
shal | provide good air circulation and protection from surface staining.

.7 WARRANTI ES

The Non-Structural Metal Roofing Systemshall be warranted as outlined
bel ow. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

7.1 Contractor's Watherti ghtness Warranty
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The Non-Structural Metal Roofing Systemshall be warranted by the
Contractor on a no penal sumbasis for a period of five years agai nst

mat eri al and wor kmanshi p deficiencies; systemdeterioration caused by
exposure to the el enments and/or inadequate resistance to specified service
design | oads, water |eaks, and wind uplift damage. The roofing covered
under this warranty shall include the entire roofing system including but
not limted to, the roof panels, fasteners, connectors, roof securenent
conponents, and assenblies tested and approved in accordance with UL 580.
In addition, the systemshall consist of panel finishes, slip sheet,

i nsul ation, vapor retarder, all accessories, conponents, and trimand al
connections with roof panels. This includes roof penetration itens such as
vents, curbs, interior or exterior gutters and downspouts; eaves, ridge,
hip, valley, rake, gable, wall, or other roof systemflashings installed
and any ot her conponents specified within this contract to provide a

weat hertight roof system and itens specified in other sections of the
specifications that are part of the roof system Al material and

wor kmanshi p deficiencies, systemdeteriorati on caused by exposure to the
el ements and/ or inadequate resistance to service design | oads, water |eaks
and wind uplift damage shall be repaired as approved by the Contracting
Oficer. See the attached Contractor's required warranty for issue

resol ution of warrantable defects. This warranty shall warrant and cover
the entire cost of repair or replacenent, including all material, |abor
and rel ated nmarkups. The Contractor shall supplenent this warranty with
witten warranties fromthe installer and system manufacturer, which shal
be submitted along with Contractor's warranty; however, the Contractor
shall be ultimately responsible for this warranty. The Contractor's
witten warranty shall be as outlined in attached WARRANTY FOR

NON- STRUCTURAL METAL ROOF SYSTEM and shall start upon final acceptance of
the facility. It is required that the Contractor provide a separate bond
in an anpbunt equal to the installed total roofing systemcost in favor of
t he owner (Governnent) covering the Contractor's warranty responsibilities
ef fective throughout the 5 year Contractor's warranty period for the entire
roofing systemas outlined above.

1.7.2 Manuf acturer's Material Warranties

The Contractor shall furnish, in witing, the follow ng nanufacturer's
material warranties which cover all Non-Structural Metal Roofing System
conponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil material

a. A manufacturer's 20 year material warranty warranting that the
al um num as specified herein will not rupture, fail structurally, or
perforate under nornal atnospheric conditions at the site. Liability under
this warranty shall be limted exclusively to the cost of either repairing
or replacing nonconform ng, ruptured, perforated, or structurally failed
coil material

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory col or finish, under nornal atnospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of 8 when neasured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as neasured in
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accordance with ASTM D 2244. Liability under this warranty i s exclusively
limted to refinishing or replacing the defective coated coil material

c. A roofing system nmanufacturer's 20 year system weat herti ght ness
warranty.

. 8 PRE- CONSTRUCTI ON NVEETI NG

A pre-construction neeting shall be held after product subnmittals within 60
days after contract award for nutual understanding of the netal roofing
system contract requirenents. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roofing system manufacturer, the roofing supplier, the erector, the
designer, and the Contracting Officer. Al itens required by paragraph
SUBM TTALS shal | be di scussed, including applicable standard manufacturer
shop drawi ngs, and the approval process. The Contractor shall coordinate
time and arrangenents for the neeting.

PART 2 PRODUCTS

2.

1 ROOF PANELS

Panel s shall be al um num and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
sl ope for slope lengths that do not exceed 9 m Sheets |onger than 9 m may
be furnished if approved by the Contracting Oficer. Wdth of sheets shal
provi de nom nal 300 mm of coverage in place. Design provisions shall be
made for thernal expansion and contraction consistent with the type of
systemto be used. Al sheets shall be either square-cut or niter-cut.

The ridge cap shall be installed as reconmended by the netal roofing

manuf acturer. Height of corrugations, ribs, or seans, at overlap of

adj acent roof sheets shall be the nmanufacturer's standard for the indicated
roof sl ope.

1.1 Al um num Panel s

Al'loy conformng to ASTM B 209M, tenper as required for the form ng
operation, mnimmO0.8 mm thick

.2  ACCESSORI ES

Accessories shall be conpatible with the roofing furnished. Flashing,

trim netal closure strips, caps, and simlar nmetal accessories shall be
not |ess than the m nimumthi cknesses specified for roof panels. Exposed
netal accessories shall be finished to natch the panels furnished. Ml ded
closure strips shall be bitum nous-saturated fiber, closed-cell or
solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenolded to
mat ch configuration of the panels and shall not absorb or retain water

.3 FASTENERS

Fasteners for roof panels shall be zinc-coated steel, alum num or nylon
capped steel, type and size as recomended by the manufacturer to neet the
performance requirenents. Fasteners for accessories shall be the
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manuf acturer's standard. Exposed roof fasteners shall be gasketed or have
gasketed washers on the exterior side of the roofing to waterproof the
fastener penetration. Wsher material shall be conpatible with the panels;
and gasketed portion of fasteners or washers shall be neoprene or other
equal |y durable elastoneric naterial approximately 3 mm thick

2.4 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match Base Standard "GREEN'. The
exterior coating shall be a nom nal 0.050 mmthickness consisting of a
topcoat of not less than 0.018 mmdry filmthickness and the paint

manuf acturer's recommended prinmer of not |ess than .025 mmthickness. The
exterior color finish shall neet the test requirenments specified bel ow

2.4.1 Cyclic Salt Fog/ UV Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
det erm ned by ASTM D 1654.

2.4.2 Fornmability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di anmeter mandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.4.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587, test
condition B for 2080 total hours. The coating shall withstand the
weat hering test wi thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renoved fromthe base netal with tape in accordance
with ASTM D 3359, Test Method B, shall be considered as an area indicating
| oss of adhesion. Follow ng the accel erated weathering test, the coating
shall have a chalk rating not Iess than No. 8 in accordance with ASTM D 4214
test procedures, and the color change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244. For
sheets required to have a |l ow gloss finish, the chalk rating shall be not
l ess than No. 6 and the color difference shall be not greater than 7 units.

2.4. 4 Hum dity Test
When subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,

creepage or corrosion.

2.4.5 | npact Resi stance
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Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the netal thickness in nmm expressed in NNnmeters, with
no cracki ng.

.4.6 Abr asi on Resi st ance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the al um num base netal

4.7 Pol | uti on Resi st ance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

.5 UNDERLAYMENTS
.5.1 Felt Under| aynent

Felt underlaynent shall be No. 30 felt in accordance with ASTM D 226, Type
.

.5.2 Rubberi zed Under | aynment

Rubberi zed underl aynent shall be equal to "lce and Water Shield" as

manuf actured by Grace Construction Products, "Wnterguard" as manufactured
by Certai nTeed Corporation, or "Wather Watch Ice and Water Barrier" as
manuf actured by GAF Building Materials Corporation

.5.3 Sli p Sheet

Slip Sheet shall be 0.24 kg per square neter rosin sized unsaturated
bui | di ng paper.

.6 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane

standing seamribs shall be provided in accordance with the manufacturer's
reconmendat i ons.

.7  GASKETS AND | NSULATI NG COVPQUNDS
Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for

i nsul ating contact points of inconpatible materials. Insulating conmpounds
shal | be non-running after drying.

PART 3 EXECUTI ON

SECTI ON 07412A Page 10



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.

1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated by means of gaskets or

i nsul ati ng conpounds. Inproper or mslocated drill holes shall be plugged
with an oversize screw fastener and gasketed washer; however, sheets with
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
seal ant, netal cuttings, hazardous burrs, and other foreign material

St ai ned, discol ored, or damaged sheets shall be renoved fromthe site.

1.1 Roof i ng

Side |l aps shall be laid away fromthe prevailing winds. Side and end |ap
di stances, joint sealing, and fastening and spacing of fasteners shall be
in accordance with manufacturer's standard practice. Spacing of exposed
fasteners shall present an orderly appearance. Side |aps and end | aps of
roof panels and joints at accessories shall be sealed. Fasteners shall be
driven normal to the surface. Method of applying joint sealant shal
conformto the nanufacturer's recommendation to achieve a conplete

weat hertight installation. Accessories shall be fastened into substrate
except as otherw se approved. Closure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction

. 1.2 Under | aynment

Under | ayment types shall be installed where shown on the draw ngs; they
shall be installed directly over the substrate. |f a roof panel rests
directly on the underlaynents, a slip sheet shall be installed as a top

| ayer, beneath the netal roofing panels, to prevent adhesion. All

underl aynments shall be installed so that successive strips overlap the next
lower strip in shingle fashion. Underlaynents shall be installed in
accordance with the nanufacturer's witten instructions. The underlaynents
shal |l ensure that any water that penetrates bel ow the netal roofing panels
will drain outside of the building envel ope
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM

FACI LI TY DESCRI PTI ON

BU LDl NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

THE NON- STRUCTURAL METAL ROOF SYSTEM I NSTALLED ON THE ABOVE NAMED BUI LDING | S
WARRANTED BY FOR A PERIOD OF FI VE (5) YEARS
AGAI NST WORKMVANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL

FAI LURE, AND LEAKAGE. THE NON- STRUCTURAL METAL ROOFI NG SYSTEM COVERED UNDER
THI'S WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIMTED TO THE FOLLOW NG THE
ENTI RE ROOFI NG SYSTEM MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS,
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND
ASSEMBLI ES TESTED AND APPROVED | N ACCORDANCE W TH UL 580. I N ADDITION, THE
SYSTEM PANEL FI NI SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI'S

| NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS, CURBS, | NTERI OR OR EXTERI OR
GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COMPONENTS SPECI FI ED

W THI N THI S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND | TEMVS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE

NON- STRUCTURAL METAL ROCFI NG SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAVAGE, STRUCTURAL FAILURE, AND LEAKAGE
ASSOCI ATED W TH THE NON- STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THI S
WARRANTY SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFICER.  THI'S
WARRANTY SHALL COVER THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL
MATERI AL, LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY
COMVENCED ON THE DATE OF FI NAL ACCEPTANCE ON AND
W LL REMAIN I N EFFECT FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROCFI NG SYSTEM
(conti nued)

THE CONTRACTCOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE NON- STRUCTURAL METAL ROOFI NG SYSTEM
VWHI CH SHALL BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE
CONTRACTOR W LL BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED I N
THE SPECI FI CATI ONS AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG FI RE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM CIVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORRCSI ON CAUSED BY EXPOSURE TO CORRCOSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE CR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE NON- STRUCTURAL METAL ROOF DUE TO ACTI ONS BY
THE OMNER TO I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND
DOVWNSPOUTS CR ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE.
CONTRACTOR S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW
PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM I T
DOES NOT | NCLUDE ANY CONSEQUENTI AL DAVAGE TO THE BUI LDI NG | NTERI OR CR
CONTENTS WHI CH IS COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N
THI' S CONTRACT.

7. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE OR I N WRI TI NG, FROM EI THER THE
OMER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE TH S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVWPLETED W THI N A REASONABLE
TIVME FRAME. | F THE CONTRACTCOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED I N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE NON- STRUCTURAL METAL ROOF SYSTEM REPAI RED OR
REPLACED BY OTHERS AND CHARCGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OMER S DEMAND FOR REPAI RS ANDY OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATCR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTI ES SHALL, W THI N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEVMENT ON AN ARBI TRATOR | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATCR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCRTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. ElI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG  THE DECI SI ON OF THE ARBI TRATCR

W LL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 07413

VETAL WALL AND SOFFI T PANELS
10/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ALUM NUM ASSCOCI ATI ON ( AA)
AA Desi gn Manual (2000) Al um num Desi gn Manual :
Specification & Guidelines for Al um num
Structures
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Mnl (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process

ASTM B 209 (2000) Al um num and Al um num Al | oy Sheet
and Pl ate
ASTM B 209M (2000) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 610 (1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
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Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def or mati on (1 npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (2000) water Vapor Transm ssion of
Material s

ASTM G 154 (2000ael ) Standard Practice for Qperating

Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

1.2  CGENERAL REQUI REMENTS
1.2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7. Maxinmum cal cul ated fiber stress shall not exceed the allowable
value in the AISI or AA manuals; a one third overstress for wind is

al l owed. M dspan deflection under nmaxi num design |oads shall be linmted to
L/ 180. Contract draw ngs show the design wi nd | oads and the extent and
general assenbly details of the nmetal panels. Menbers and connections not
shown on the drawi ngs shall be designed by the Contractor. Panels and
accessories shall be the products of the sane manufacturer. Al um num panel
design shall be in accordance with AA Design Manual .
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1.2.2 Architectural Considerations
Panel profile shall be as shown on the draw ngs.
1.3 SUBM TTALS

CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Panel si—G-ALE

Drawi ngs consisting of catal og cuts, design and erection
drawi ngs, shop coating and finishing specifications, and ot her
data as necessary to clearly describe design, naterials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be accomnpani ed by engi neering design calculations for the
panel s.

SD- 04 Sanpl es
Accessori es—G-ALE

One sanmple of each type of flashing, trim closure, cap and
simlar itenms. Size shall be sufficient to show construction and

configuration.
Panel si—G-ALE

One piece of each type and finish (exterior and interior) to be
used, 225 mm long, full width.

Fast ener s—G-ALE

Two sanpl es of each type to be used with statenent regarding
i ntended use. |If so requested, random sanples of bolts, nuts, and
washers as delivered to the jobsite shall be taken in the presence
of the Contracting Oficer and provided to the Contracting Oficer
for testing to establish conpliance with specified requirenents.

Seal ant —G-ALE
One sanple, approximately 0.5 kg, and descriptive data.
SD- 07 Certificates

Panel si—G-ALE
I nstal | ati oni—G-ALE

Certificates attesting that the panels and accessories conform
to the requirenents specified. Certified |laboratory test reports
showi ng that the sheets to be furnished are produced under a
continuing quality control programand that a representative
sanmpl e consi sting of not | ess than 5 pieces has been tested and
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has met the quality standards specified for factory color finish.
1.4  DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat hertight coverings and kept dry. Storage acconmodati ons for netal
panel s shall provide good air circulation and protection from surface
staining. Protect strippable protective covering on netal panels from
exposure to sunlight and high humidity, except to extent necessary for
peri od of panel installation

1.5 WARRANTI ES

The Contractor shall provide a weather tight warranty for the nmetal panels
for a period of 20 years to include panel assenbly, 10 years agai nst the
wear of color finish, and 10 years agai nst the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Government takes
possessi on, whichever is earlier.

PART 2 PRODUCTS

2.1 PANELS
Provide factory-forned and -assenbl ed netal -faced conposite panels
fabricated fromtwo nmetal facings bonded, using no glues or adhesives, to
solid extruded thernoplastic core; formed into profile for installation

nmet hod i ndicated. |nclude attachnent system conponents and accessories
required for weathertight system Panels shall have a factory col or finish.

2.1.1 Fi re- Retardant Core
Nonconbustible, with the followi ng surface-burning characteristics as
determ ned by testing identical products per ASTME 84 by UL or anot her
testing and inspecting agency acceptable to authorities having jurisdiction

a. Flane-Spread Index: 15 or |ess.
b. Snoke-Devel oped I ndex: 105 or |ess.

2.1.2 Al um num Faced Conposite Panel s
Al'loy conforming to ASTM B 209M, tenper as required for the form ng
operation. Formed with 0.50 mmthick, coil-coated al um num sheet facings.
Panel s shall be 6 nmthick.

2.2 Panel Fabrication

Fabricate and finish metal panels and accessories at the factory to
greatest extent possible, by manufacturer's standard procedures and

processes, as necessary to fulfill indicated performance requirenents
denonstrated by |l aboratory testing. Conply with indicated profiles and
wi t h di mensi onal and structural requirenents. Form panel |ines, breaks,

and angles to be sharp and true, with surfaces free fromwarp and buckl e.
Fabricate netal panels with panel stiffeners as required to naintain
fabrication tolerances and to withstand design | oads.

Fabricate netal panels in a nmanner that elimnates condensation on interior
side of panel and with joints between panel s designed to form weat herti ght
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seal s.

Provide factory cutouts for building accessories such as |ight fixtures,
sprinkl er heads, and mechanical grilles.

2.3 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated in
Section 09915 COLOR SCHEDULE. The exterior coating shall consist of a
topcoat and the paint nanufacturer's recommended prinmer. The interior
color finish shall consist of a nominal 0.025 nm thick PVF2 finish

ot herwi se the same as the exterior. The exterior color finish shall neet
the test requirenents specified bel ow.

2.3.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Immediately upon renmoval of the panel fromthe
test, the coating shall receive a rating of not [ess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, 2.0 to 3.0 nm failure at scribe, as

det erm ned by ASTM D 1654.

2.3.2 Formability Test

VWhen subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di ameter nmandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.3.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested in accordance with ASTM G 154. The
coating shall withstand the weathering test wthout cracking, peeling,
blistering, |oss of adhesion of the protective coating, or corrosion of the
base netal. Protective coating with an adhesion rating of |ess than 4B
when tested in accordance with ASTM D 3359, Test Method B, shall be
considered as an area indicating | oss of adhesion. Follow ng the

accel erated weat hering test, the coating shall have a chalk rating not |ess
than No. 8 in accordance with ASTM D 4214 test procedures, and the color
change shall not exceed 5 CIE or Hunter Lab color difference (delta E)
units in accordance with ASTM D 2244. For sheets required to have a | ow

gl oss finish, the chalk rating shall be not Iess than No. 6 and the col or

di fference shall be not greater than 7 units.

2.3. 4 Hum dity Test
When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Ccreepage or corrosion.

2.3.5 | npact Resi stance
Fact ory- pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,

equal to 6.7 tines the netal thickness in mm expressed in Newt on-neters,
with no | oss of adhesion.
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2.3.6 Abr asi on Resi stance Test

VWhen subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the al um num base netal

2.4  ACCESSORI ES

Flashing, trim metal closure strips, caps, and simlar nmetal accessories
shal |l be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panel s furnished.

2.5 FASTENERS

Fasteners for al um num panels shall be alum num or corrosion resisting
steel. Fasteners for attaching panels to supports shall provide both
tensile and shear strength of not |ess than 3340 N per fastener
Fasteners for accessories shall be the manufacturer's standard.
Nonpenetrating fastener systemfor wall panels using conceal ed clips shal
be manufacturer's standard for the system provided.

2.5.1 Screws
Screws shall be as recomrended by the nanufacturer
2.5.2 Blind R vets

Blind rivets shall be aluminumwith 5 mm nom nal dianmeter shank or
stainless steel with 3 mm noni nal dianeter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
with hollow stens shall have cl osed ends.

2.5.3 Bol ts

Bolts shall be not |less than 6 nm dianeter, shoul dered or plain shank as
required, with proper nuts.

2.6 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the netal panels and shall cure to a
rubberli ke consi stency.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated fromeach other by neans of
gaskets or insulating compounds. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

3.1.1 Val | Panel s and Accessories
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Panel s shall be applied in the configuration shown on the approved shop
drawi ngs. Accessories shall be fastened into fram ng nenbers, except as
ot herwi se approved. Cosure strips shall be provided as indicated and
where necessary to provi de weathertight construction

Install attachment systemrequired to support wall panels and to provide a
conpl ete weat hertight wall system including subgirts, perineter

extrusi ons, tracks, drainage channels, panel clips, and anchor channel s.

I ncl ude attachment to supports, panel-to-panel joinery,

panel -to-dissimlar-material joinery, and panel -systemjoint seals.

3.1.1.1 Conceal ed Fastener Wall Panel s

Panel s shall be fastened to fram ng nembers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the
manufacturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall not exceed 300 nm on center except
when ot herwi se approved. Fasteners shall not puncture netal sheets except
as approved for flashing, closures, and trim exposed fasteners shall be
installed in straight lines. Joints at accessories shall be seal ed.

3.1.2 Cl eani ng and Protection
Renove tenmporary protective coverings and strippable films, if any, as
netal panels are installed, unless otherw se indicated in nmanufacturer's
witten installation instructions. On conpletion of netal pane
installation, clean finished surfaces as recommended by metal pane
manufacturer. Miintain in a clean condition during construction.

-- End of Section --
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SECTI ON 07510A

BU LT- UP ROCFI NG
08/ 96

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danppr oofi ng, and Wt er proofing

ASTM D 43 (1994) Coal Tar Primer Used in Roofing,
Danpproofing, and Water proofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Water proofing

ASTM D 227 (1998) Coal - Tar Saturated Organic Felt
Used i n Roofing and Waterproofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 450 (1996) Coal -Tar Pitch Used in Roofing,
Danppr oofi ng, and Wt er proofing

ASTM D 1668 (1997a) d ass Fabrics (Wven and Treat ed)
for Roofing and Waterproofing

ASTM D 1863 (1993; R 1996) M neral Aggregate Used on
Built-Up Roofs

ASTM D 2178 (1997) Asphalt dass Felt Used in Roofing
and Wat er proofi ng

ASTM D 2626 (1997b) Asphalt- Saturated and Coated
Organic Felt Base Sheet Used in Roofing

ASTM D 3617 (1983; R 1994) Sanpling and Anal ysis of
New Bui |l t - Up Roof Menbranes

ASTM D 3909 (1997) Asphalt Roll Roofing (G ass Felt)
Surfaced Wth M neral G anul es

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free
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ASTM D 4601 (1998) Asphalt-Coated d ass Fi ber Base
Sheet Used in Roofing

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825c (1998) Approval Guide Building Materials
1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 03 Product Data

| nspection; G REALE

The inspection procedure for roofing installation, prior to the
start of roofing work.

SD-07 Certificates

Bi t unen
Fel t

Certificates of Compliance for felts and bitunens.
Cant s

Certificate attesting that the fiberboard furnished for the
project contains recovered material, and showi ng an esti mated
percent of such recovered nmateri al

SD-10 Operation and Mai ntenance Data
1.3 STORAGE OF MATERI ALS

Felts, fabrics, and roll roofing shall be kept dry before, during, and
after delivery to the site and shall be stored in an encl osed buil ding or
in aclosed trailer, and stored on end 1 |level high. Felt rolls shall be
mai ntai ned at a tenperature above 10 degrees C for 24 hours i mediately
before | aying. Aggregate shall be kept dry as defined by ASTM D 1863.

1.4  WARRANTY

Manuf acturer's standard form wi thout nonetary limtation, in which

manuf acturer agrees to repair or replace conmponents of roofing systemthat
fail in materials or workmanship within specified warranty period. Failure
i ncl udes roof |eaks.

a. Warranty includes roofing nenbrane, base flashings, roofing
menbr ane accessories, roof insulation, fasteners, cover boards,
substrate board, roof pavers, wal kway products, and ot her
conponents of roofing system

b. Warranty Period: 25 years from date of Substantial Conpletion
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C. Submit roofing Installer's warranty, signed by Installer
covering Wirk of this Section, including all conponents of roofing
system such as roofing nmenbrane, base flashing, roof insulation
fasteners, cover boards, substrate boards, roof pavers, and
wal kway products, for a warranty period of 2 years, fromdate of
Subst antial Conpletion.

PART 2 PRODUCTS
2.1 COAL- TAR BI TUMEN PRI VER

ASTM D 43 for coal -tar roofing systens.
2.2 Bl TUMEN

2.2.1 Asphal t

Used for adhering insulation and flashings.

ASTM D 312, Type II1 on slopes from21 nmper mup to and including 250 mm
per m or Type IV on slopes above 250 mmper m Bills of |ading shal

i ndicate the flash point and equiviscous tenperature (EVT) or this

i nfornati on shall be shown on |abels for each container of asphalt.

2.2.2 Coal - Tar Bi tumen
ASTM D 450, Type 111, for 21 nmper mslope as an option to asphalt.

2.3 Bl TUM NOUS CEMENT
ASTM D 4586 for use with asphalt roofing systens. ASTM D 4022 for use with
coal -tar roofing systens; preference shall be given to cements whose
m neral fillers exclude asbestos fibers.

2.4 CANTS
Cants shall be nade fromtreated wood or treated fiberboard not |ess than
89 mm high cut to reduce change in direction of the menbrane to 45 degrees
or less. Treated wood shall be of water-borne preservative-treated
material as specified in Section 06114 "Wod Bl ocki ng and Curbing."
Fi berboard shall contain the highest practicable percentage of materials
whi ch have been recovered or diverted fromsolid waste (e.g., post-consuner
waste), but not including material reused in a manufacturing process.
VWere two materials have conparable price and performance, the one having
t he higher recovered material content shall be selected. Fiberboard shal

conformto ASTM C 208 with a mnimumrecovered naterial content of 80
percent, treated with sizing, wax or bitum nous inpregnation

2.5 FELT
2.5.1 Base Sheet

Base sheet shall conformto ASTM D 4601, Type |1, with no perforations.
2.5.2 Organic Felt Base

ASTM D 2626 for use with asphalt roofing system
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2.5.3 Organic Felt

ASTM D 226 for use with asphalt roofing systemand ASTM D 227 for use with
coal -tar roofing system Oganic felts my be used for bitunmen stops, and
edge envel opes.

2.6 MODI FI ED Bl TUVMEN UNDERLAYMENT
Menbr ane Sheet: ASTM D 4601, Type Il, SBS-nodified asphalt-inpregnated and
-coated sheet, with glass-fiber-reinforcing mat, dusted with fine mnera
surfacing on both sides.

2.7 NAI LS AND FASTENERS
Nai |l s and fasteners shall be an approved type recommended by the roofing
felt manufacturer. Fasteners for steel or concrete deck shall conformto
FM P7825c for Class | roof deck construction, to withstand an uplift
pressure of 440 kg per square neter.

2.8 AGGREGATE SURFACI NG MATERI ALS
Crushed stone, gravel, or crushed slag conformng to ASTM D 1863 (size
6/ 7). Subject to approval, other materials may be used when bl ended to the
gradi ng requirenents of ASTM D 1863. Aggregate shall be light-col ored and
opague.

2.9 WALKWAY SURFACES

2.9.1 M neral Asphalt Pl ank
ASTM D 517, minimm 19.1 nmthick.

2.9.2 Concrete Sl ab
Precast Concrete wal k pads 20.7 MPa, 600 x 600 x 63 nm

2.9.3 Interl ocki ng Rubber Pavers
610 nm x 610 mm x 57 mm pavers wei ghi ng approxi mately 30 kg/sq m
i nterlocked together with alum num paver keys. Pavers shall provide
mul ti-directional drainage capability. Color shall be as selected from
manuf acturer's standard col ors.

2.10 WOVEN GLASS FABRI C
ASTM D 1668, Type Il for coal-tar roofing systens.

2.11 | NSULATI ON
Insul ation shall be fiberboard, conposite board or polyisocyanurate, as
specified in Section 07220 ROOF I NSULATI ON. Top | ayer shall be nminimm 19
mm t hi ck fi berboard.

2.12 FLASHI NGS

Bi tum nous flashings in accordance with these specifications shall be used
t hr oughout unl ess ot herw se specified or indicated.

PART 3 EXECUTI ON
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3.1 COORDI NATI ON

The entire roofing system excluding flood coat and aggregate surfacing,
shall be finished in one operation up to the line of term nation at end of
day's work. @ aze coating may be considered part of the flood coat as
specified in paragraph GLAZE COAT. Phased construction will not be
permtted.

3.1.1 I nsul ati on

Application of roofing shall imediately follow application of insulation
as a continuous operation. Roofing operations shall be coordinated with
i nsulation work so that all roof insulation applied each day is

wat er proof ed the sane day. Insulation is specified in Section 07220 ROOF
| NSULATI ON

3.1.2 Sheet Met al wor k

Roofing operations shall be coordinated with sheet nmetal work so that sheet
nmetal items are installed to permt continuous roof surfacing operations
the sane day felts are installed. Sheet nmetalwork is specified in Section
07600.

3.2 ENVI RONMENTAL CONDI TI ONS

Air tenmperature shall be above 4 degrees C and there shall be no visible
ice, frost, or noisture on the roof deck at the time roofing is installed.

3.3 PREPARATI ON REQUI REMENTS

The substrate construction of a bay or section of the building shall be
conpl eted before roofing work is begun thereon. Roofing applied directly
on concrete shall not be schedul ed until frothing or bubbling does not
occur when hot bitumen is applied to the concrete and until the hot bitunen
sticks tightly to the concrete. Vents and other items penetrating the roof
shal | be secured in position and properly prepared for flashing. Nailers,
curbs and other items attached to roof surface shall be in place before
roofing is begun.

3.4 | NSTALLATI ON OF CANTS

Cants shall be installed in the angles fornmed between the roof and walls or
other vertical surfaces. Cants shall be laid in a solid coat of bitum nous
cenent just prior to laying the roofing plies. Cants shall be continuous,
and shall be installed in Ilengths as long as practicable. Additional cants
are not required at |ocations where cast-in-place cants are integrally
formed with the structural deck or roof fill.

3.5 CONDI TI ON OF SURFACES

Surfaces shall be inspected and approved i medi ately before application of
roofing and flashings. The roofing and flashings shall be applied to a
smooth and firmsurface free fromice, frost, visible noisture, dirt,
projections, and foreign materials. Prior to application of primer on
precast concrete decks, joints shall be covered with a 100 mmstrip of
roofing felt, enbedded in and coated with bitum nous cenent.

3.6 MECHANI CAL APPLI CATI ON DEVI CES
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Mechani cal application devices shall be nounted on pneumatic-tired wheels,
and shall be designed and mmintained to operate w thout damaging the
i nsul ati on, roofing nenbrane, or structural conponents.

3.7 HEATI NG OF BI TUMEN

Asphalt shall not be heated higher than 24 degrees C above the EVT or 10
degrees C below the flash point or 274 degrees C (maxi mun) whi chever is
lower. EVT and flash point tenperatures of asphalt in the kettle shall be
conspi cuously posted on the kettle. Coal tar bitumen shall not be heated
above 218 degrees C. as reconmended by the roofing nanufacturer. Heating
kettles shall be provided with automatic thernostatic controls and an
accurate thernoneter. Kettle operators shall be in attendance at all tines
during the heating to ensure that the nmaxi mumtenperature specified is not
exceeded. Equiprent utilizing flame-heat shall not be placed on the roof.

3.8 Bl TUVEN STOPS

Bi tumen stops shall be installed at roof edges, openings and vertica
projections before application of roofing plies unless otherw se
recommended by the manufacturer's printed instructions. Bitumen stops
shall be formed of two 450 nm wi de strips of organic felt. Two hundred
twenty five mllineters of the width shall be attached to the roof surface
wi th 225 mm ext endi ng beyond the edge. The first strip shall be applied in
a 225 mmwi de |ayer of bitum nous roofing cenment and nailed 13 mmfromthe
roof edge. The second strip shall be applied to the first in a 225 nmm w de
nmoppi ng of bitunen. The free portion of each strip shall be protected from
damage t hroughout the roofing period. After the roofing plies are in

pl ace, the free portion of each strip shall be fol ded back over the roofing
menbrane and enbedded in a continuous coating of bitumni nous cenent.

3.9 Bl TUMEN APPLI CATI ON

Asphalt shall be applied within a range of 14 degrees C below to 14 degrees
C above the EVT. Tenperature of coal-tar bitunen at the tine it is applied
shall be in accordance with the bitumen manufacturer's recomrendati ons.
Application tenperatures shall be neasured at the nop bucket or nmechanica
applicator. Bitunen at a tenperature bel ow the recomrended tenperature
shall be returned to the kettle. Each layer of felt shall be laid in not
less than 1.4 kg nor nore than 1.7 kg of coal-tar bitunen per square neter.
Where solid noppings are required, the follow ng requirenments as evi denced
in any one roof cut-out sanple shall apply:

a. Overlapping voids between two or nore plies are not acceptable.

b. The maxi mum | ength of any individual void that is encapsulated in
bi tumen shall be 50 mm

c. The total length of all voids encapsulated in bitunen shall not
exceed 100 mm between any two plies.

d. Dry voids (the absence of bitumen between plies) are not
accept abl e.

e. Voids continuous through the speci nen are not acceptabl e.

f. Visual interply moisture in voids is not acceptable.
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3.

10  APPLI CATI ON OF FELTS

Felt plies shall be laid at right angles to the slope of the deck with

m ni mum 150 mm end-1 aps staggered at |east 300 nm Felts shall be applied
in 900 mmwi dths with 24 17 nm side |aps and starter sheets 300, 600 and
900 nm wi de al ong eaves to maintain 4 full plies including the base sheet
when used. The full 900 mMmm wi dth of each ply shall be placed in hot

bi tumen i medi ately behind the applicator. A broomshall be used to
elimnate air pockets and obtain conpl ete adhesi on between plies. Bitunmen
shal | be visible beyond all edges of each ply as it is being install ed.
Plies shall be laid free of winkles, creases or fishmuths. Each |ayer of
roofing felt shall be carried up to the top of the cant. W rkers shall not
wal k on nopped surfaces when the bitunmen is fluid.

.10.1 On Concrete or Insul ation Surfaces

Four plies of 900 nm wi de gl ass roofing felts shall be placed
shi ngl e-fashion in solid nopped bitunen.

11 PROTECTI ON OF APPLI ED ROOFI NG

At end of day's work or whenever precipitation is immnent, the term nated
edge of built-up roofing shall be sealed with 2 full width strips of
roofing felt set in and coated with bitum nous cenent. One half-w dth of
the strips shall be extended up and over the finished roofing and the other
hal f-w dt h extended out and onto the bare roof deck. Sealing strips shal
be renpved before continuing installation of roofing. To facilitate
sealing, term nation edges nmay be straightened with pieces of insulation
board whi ch shall be renpved when work is resumed

.12 FLASHI NGS

Fl ashi ngs shall be provided over cants in the angles formed at walls and

ot her vertical surfaces and where required to nake the work watertight.

Bi t um nous fl ashi ngs descri bed bel ow shall be used, except where neta
flashings are specified in other sections of the specifications. Flashings
shal |l be provided and installed imediately after the top ply of felt is

pl aced and before the flood coat and aggregate are placed, adjacent to the
flashing. Mbdified bitum nous flashing may be used when it is specified in
t he roofing manufacturer's instructions.

.12.1 Base Fl ashings

Base Fl ashings shall be a 3-ply system using woven glass fabric, laid in
roofing cenent, with mneral surfaced roll roofing as the outer ply. The
top of the base flashing shall be at |east 200 mm above the roof menbrane
surface. Mneral surfaced roofing strips shall be cut fromthe w dth of
the rolls, and shall extend fromthe reglet or top of curb onto the roof at
| east 50 mm beyond the wi dest flashing ply. Laps shall be well cenented,
and where possible, shall be shingled in a direction down slope or away
fromthe prevailing wind. The top edge of base flashing systenms shall be
nail ed a maxi nrum of 200 mm on center

.12.2 Strip Flashings

Sheet netal flashings, bitunmen stops and gravel stops installed over the
roofing top ply shall be strip flashed with 2 layers of roofing felt, 225
mm and 300 mm wi de and successively cenented in place.
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3.12.3 Val | eys and Ri dges

Felt plies shall continue across valleys and ridges and term nate

approxi mately 300 mmfromthe valley or ridge. Exposed |ap shall term nate
on a line approximtely 300 nmfrom and parallel to the valley or ridge.
Two plies of roofing felt 225 nmw de bottomply, and 300 nmwi de top ply,
shal | be successively nopped-in over each felt line of term nation

3.13 WALKWAYS

Wal kways shall be mneral -surfaced asphalt planks, and enbedded in a second
flood coat over a double |ayer of aggregate surfacing and concrete slabs,
and shall be located as indicated. Interlocking rubber pavers shall be
installed at | ocations shown in accordance with nmanufacturer's instructions.

3.14  AGGREGATE SURFACI NG

After roofing felts have been laid and flashings installed, the roof
surface, except for cants, shall be flood-coated uniformy with3.5 kg per
square neter of coal-tar bitunmen if coal-tar roof systemis used.
Aggregate surfacing materials shall be spread on the hot bitunmen at a rate
of 19.5 kg per square neter for gravel.

3.15 GLAZE COAT

d aze coating shall be used to waterproof conpleted sections when nore than
one day is required to finish the roofing. |If there is a probability of
rain falling on the felts before the flood coat and aggregate can be
applied, a light glaze coat of bitumen 0.49 kg to 0.73 kg per square neter
shal | be applied over the exposed felts. The surfacing operation shall be
conpleted within 48 hours after application of the glaze coat. Were gl aze
coat is used, surface treatnent shall be conpleted as soon as weat her
conditions permt.

3.16 ROOF CUT- QUT TESTS

Roof cut-out sanples shall be taken and anal yzed in accordance with ASTM D
3617 as directed by the Contracting Oficer when there is reason to believe
that deficiencies exist in the roofing menbrane. Wen sanples indicate
deficiencies in the built-up roofing, corrective action shall be taken as
di r ect ed.

3. 17 I NSPECTI ON

The Contractor shall establish and maintain an i nspection procedure to
assure conpliance of the installed roofing with the contract requirenents.
Any work found not to be in conpliance with the contract shall be promptly
renoved and replaced or corrected in an approved nanner. |nspection shal

i nclude, but not be limted to, the foll ow ng:

a. Environmental conditions; number and skill |evel of roofing
wor kers; start and end time of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of condition of equi pnent and accuracy of thernoneters
and netering devices.
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d. Inspection of flashings, cants and curbs.

e. Inspection of menbrane placenment, including edge envel opes, wi dths
of starter sheets, |aps, proper use of squeegee, and mechanica
fast eni ng

f. Inspection of application of bitunen, aggregate, and wal kways.

g. Inspection of enmbednent of aggregate for required wei ght and
cover age.

h. Cutout sanpling and anal ysis as directed.

-- End of Section --
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SECTI ON 07530

ELASTOVERI C ROOFI NG ( EPDM)

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds i n Aggregate

ASTM D 448 (1986; R 1993) Sizes of Aggregate for Road
and Bridge Construction

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane

ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

SI NGLE PLY ROCFI NG | NSTI TUTE (SPRI)

SPRI RP-4 (1997) Wnd Design Standard for Ball asted
Si ngl e-Ply Roofing Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies

uL 790 (1997; Rev thru Jul 1998) Tests for Fire
Resi stance of Roof Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions
1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs
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1

1

Roof i ng System G REALE

Drawi ngs showi ng size of sheets, position of sheets and splices,
flashing details, fastening patterns where applicable for
i nsul ati on and nenbrane sheets, and expansion joint details.
Detail showi ng construction of water cutoffs to be used at
nmenbrane term nations at the end of a day's work to seal the
roofing systemfromwater intrusion

SD- 03 Product Data
Instal | ati on; G REALE

Manuf acturer's instructions for preparing and installing the
menbr ane, flashings, seams, insulation, nailers and other
accessori es.

Protection of Finished Roofing; G REALE

Protection plan showi ng areas to be protected, type of naterial
used; a plan to protect the nenbrane from danage until conpletion
of work by other trades, and a description of the method of
repairing the roofing.

| nspection; G REALE

The inspection procedure for substrate suitability including
decks, curbs and insulation installation, prior to start of the
wor k. I nspection procedures during and after placement of the
nmenbrane, and after conpletion of work by other trades.

SD- 07 Certificates
Mat eri al s
Certificates of conpliance attesting that the roofing system and
materials neet specification requirenents. The certificates shal
list the conponents required for the specified fire and wi nd

uplift resistance ratings.

Certificates stating Roofing Contractor has mnimumfive years
experience installing roof systems of simlar construction

SD-10 Operation and Mai ntenance Data
Mai nt enance recomrendati ons for the roofing system

3  CENERAL REQUI REMENTS
El astoneric nmenbrane roofing shall be fully adhered to the roof surfaces
i ndi cated. Roofing nenbrane sheet w dths shall be consistent with nenbrane
attachment methods and wind uplift requirenments, and shall be as |arge as
practical to minimze joints. Menbrane shall be free of defects and
foreign material. Flashing work shall be coordinated to pernit continuous

nmenbrane installation operations. Applied insulation shall be
weat her proof ed by the nmenbrane on the sane day.

3.1 Delivery and Storage
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Materials shall be delivered to the jobsite in the manufacturer's original,
unopened packages, clearly nmarked with the manufacturer's nane, brand nane,
and description of contents. Materials shall be stored in clean, dry
areas. Storage tenperatures shall be as specified by the manufacturer.
Materials stored on the roof shall not exceed five day's supply and shall
be distributed so as not to exceed the roof |ive |oad capacity.

.3.2 Fi re Resi stance

The conpl eted roof systemshall have a Cass A classification, and neet
fire test requirenents of FM P9513, Appendi x B for roof deck construction.
Conpl i ance of each conponent of the roofing systemshall be evidenced by

| abel or by witten certification fromthe nanufacturer.

.3.3 Wnd Uplift Requirenents

Ful Iy adhered roofing systemshall have an FM 1-90 Rating or FM P9513,
Appendi x C Wndstorm Cl assification. Ratings from other independent

| aboratories nay be substituted provided that the tests, requirenents and
rati ngs are docunented to be equivalent, to the satisfaction of the
Contracting O ficer.

.3.4 VWarranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 10 years from acceptance of the work. Warranty shall
state that manufacturer shall repair or replace defective materials if the
roofing system | eaks or allows the insulation beneath the menbrane to
become wet during the period of the warranty.

PART 2 PRODUCTS

2.

1 ADHESI VES

Adhesi ves, splicing cements, solvents, and seal ants shall be as recomended
by the nenbrane manufacturer.

.2 FASTENERS

Fasteners for sheet-netal flashing shall be corrosion resistant steel

annul ar-type nails or screws. Fasteners for anchoring the roofing nenbrane
shal | be as approved by the nenbrane manufacturer and identical to those
used to obtain the wind uplift rating.

.3 MENVBRANE

Menbrane shall conformto ASTM D 4637, Type |, reinforced EPDM G ade 1;
Class U, 1.52 nm nminimmthickness .

.4 PREFABRI CATED ACCESSORI ES

Pi pe seal s and expansion joint covers shall be types and sizes recomended
by the nenbrane manufacturer.

PART 3 EXECUTI ON

3.

1 ENVI RONVENTAL CONDI TI ONS

Menbrane shall not be installed in high wind, inclement weather or when
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there is visible ice, frost or npoisture on the deck, insulation or
menbrane. Menbrane shall not be installed when anbient air tenperature is
bel ow 4 degrees C or the mni mum specified by the nmenbrane manufacturer

3.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nenbrane installation before roofing is begun

I nsul ation over which elastomeric roofing is installed shall conformto
Section 07220 ROOF | NSULATI ON. Surfaces agai nst which nmenbrane is applied
shal |l be snooth, clean, and free fromdirt, water, dew, oil, grease, sharp
edges and construction debris; all joints over 6 nmw de shall be seal ed;
joints over 13 nm between insul ation boards shall be filled with the sane

i nsulation. Wod nailers shall conply with Section 06114 WOOD BLOCKI NG AND
CURBI NG

3.3 | NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as ot herw se specifi ed.

3.3.1 Fl ashi ng

Edges of menbrane, projections through the roof and changes in roof planes
shal |l be flashed. The flashing material shall be extended and seal ed a

m ni mum of 75 mm on each side of the fasteners which attach the nenbrane to
nailers. The installed flashing shall be fastened at the top of the
flashing a maxi mum of 300 mm on center under netal counter-flashing or cap

3.3.2 Expansi on Joints

Expansi on joints shall be covered using prefabricated covers or elastoneric
flashing in accordance with the nmanufacturer's recomrendati ons.

3.3.3 Menbrane I nstallation

Menbrane shall be applied in accordance with the nanufacturer's
instructions and the followi ng requirenments. Adjoining sheets conpri sing
t he menbrane shall be adhered one to another using a butyl-based contact
adhesive. Mninmmw dth of the laps shall be 100 mm A primer shall be
used before applying the contact adhesive if required by the nmenbrane

manufacturer. In applying the contact adhesive, the mininumthickness of
the wet filmshall be in accordance with the nenbrane manufacturer's
reconmendations. |f manufacturer's reconmendati ons are not avail able, the

m ni mum t hi ckness shall be 0.6 nm A wet filmthickness gage shall be used
to determine wet filmthickness. Direction of |ap shall be such that water
flows over |lap. Menbrane joints shall be free of winkles or fishnouths.
Bef ore application of the contact adhesive, the rubber surfaces to be nated
shall be well cleaned. Joints shall be inspected over entire |length after
conpl etion and defective areas shall be reseal ed and patched. Damaged
areas of nenbrane shall be renoved and replaced with new materials, |apping
under | yi ng menbrane by at | east 100 nmon all sides.

After installation of nmenbrane lap, install a 75 mm wi de seam tape al ong

the entire length of menbrane |ap or manufacturer's reconmendations. Rol
the seamtape to ensure proper adhesion with hand roller across the width
and along the entire length of the seam After installation of the seam
tape, install manufacturer's lap sealant to entire seam edge per

manuf acturer's requirenments.
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3.3. 4 Cutof fs

Cutoffs shall be installed if work day is ended or interrupted by bad

weat her before roof section is conplete. The insulation line shall be
strai ghtened using | oose-laid cut insulation and the nenbrane shall be
sealed to the roof deck. Flutes in netal decking shall be sealed off along
the cutoff edge. Menbrane shall be pulled free or cut to expose the

i nsul ati on when resum ng work, and cut insulation sheets used for fill-in
shal | be renpbved as necessary to mmintain the staggered pattern

3.4 PROTECTI ON OF FI Nl SHED ROOFI NG

The roofing nmenbrane shall be protected from damage by ot her trades. After
conpl etion of work by other trades, the protection shall be renmpved and the
roof shall be inspected. Any damage shall be repaired in accordance with

t he recomendati ons of the roofing manufacturer.

3.5 I NSPECTI ON

The Contractor shall establish and maintain an i nspection procedure to
assure conpliance of the installed elastoneric roofing with the contract
requi renents. The procedure shall include a checklist of points to be
observed. Any work found not to be in conpliance with the contract shal
be pronptly renoved and replaced or corrected in an approved manner.

Quality control shall include, but not be limted to, the foll ow ng:
a. (Observation of environmental conditions; nunmber and skill [evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during and after
i nstal |l ation.

c. Inspection of insulation, nailers, flashings, penetrations and
work requiring coordination with roofing.

d. Inspection of nmenbrane placenment, splicing, and attachment.

-- End of Section --
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SECTI ON 07600

FLASHI NG AND SHEET METAL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM B 32 (1996) Sol der Metal

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 209M (1995) Al umi num and Al um num Al | oy Sheet
and Plate (Metric)

ASTM B 221 (1996) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 221M (1996) Al umi num and Al um num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM D 543 (1995) Evaluating the Resistance of
Pl astics to Chemi cal Reagents

ASTM D 822 (1996) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using
Filtered Open-Fl ame Carbon-Arc Exposure
Appar at us

ASTM D 828 (1997) Tensile Properties of Paper and
Paper board Usi ng
Const ant - Rat e- of - El ongat i on- Appar at us

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent
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ASTM D 3656 (1997) Insect Screening and Louver Cloth
Woven from Vi nyl - Coated d ass Yarns

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

ASTM E 96 (1995) Wwater Vapor Transm ssion of
Mat eri al s

ASTM A 653/ A 653 M (1997) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM B 69 (1995; Rev. A) Rolled Zinc

ASTM D41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Wat er proofing

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA Architectural Manual (1993; Errata; Addenda Cct. 1997)
Architectural Sheet Metal Mnual

1.2 GENERAL REQUI REMENTS

Sheet metal work shall be acconplished to form weat hertight construction

wi t hout waves, warps, buckles, fastening stresses or distortion, and shal
al l ow for expansion and contraction. Cutting, fitting, drilling, and other
operations in connection with sheet nmetal required to accomobdate the work
of other trades shall be perfornmed by sheet netal mechanics. Application
of bitum nous strip flashing over various sheet metal itens is covered in
Section 07510 BU LT-UP ROOFING Installation of sheet nmetal itens used in
conjunction with roofing shall be coordinated with roofing work to permt
continuous roofing operations. Sheet netalwrk pertaining to heating,
ventilating, and air conditioning is specified in Division 15.

1.3 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Materi al s;i—G-ALE

Drawi ngs of sheet netal itenms showi ng wei ghts, gauges or
t hi cknesses; types of materials; expansion-joint spacing;
fabrication details; and installation procedures.

A. Covering on flat, sloped, or curved surfaces

B. Qutters
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C. Downspouts
D. Expansion joints
E

Gravel stops and fascias

F. Base flashing
G Counterflashing
H  Flashing at roof penetrations

Scuppers and col | ector boxes
J. Open valley flashing
K. Eave flashing
L. Copings
SD-10 Operation and Mai ntenance Data
Pre-finished netal copings, downspouts, and gutters
Submit recomended mai nt enance and cl eani ng procedures.
1.4 WARRANTY
Manuf acturer's standard formin which manufacturer agrees to repair finish
or replace pre-finished sheet netal products that show evi dence of

deterioration of factory-applied finishes within specified warranty peri od.

Fl uor opol yner Finish: Deterioration includes, but is not limted
to, the foll ow ng:

a. Color fading nore than 5 Hunter units when tested according to
ASTM D 2244,

b. Chal king in excess of a No. 8 rating when tested according to
ASTM D 4214.

C. Cracki ng, checking, peeling, or failure of paint to adhere to
bare net al

d. Fini sh Warranty Period: 20 years from date of Substanti al
Conpl eti on.

Installer's warranty, signed by Installer, in which Installer agrees to
repair or replace conponents of customfabricated flashing and sheet neta
that fail in materials or workmanship within 2 years from date of

Subst antial Conpletion.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be adequately packaged and protected during shipnment and
shal | be inspected for damage, danpness, and wet-storage stains upon
delivery to the jobsite. Materials shall be clearly |labeled as to type and
manuf acturer. Sheet netal items shall be carefully handled to avoid
danmage. Materials shall be stored in dry, ventilated areas unti

i medi ately before installation

PART 2 PRODUCTS
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2.1 MATERI ALS
Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any neta
listed by SMACNA Architectural Manual for a particular itemmy be used,
unl ess ot herwi se specified or indicated. Materials shall conformto the
requi renents specified below and to the thicknesses and configurations
established in SMACNA Architectural Manual. Different itens need not be of
the sane netal, except that if copper is selected for any exposed item al
exposed items shall be copper

2.1.1 Accessories
Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

2.1.2 Alum num Extrusions
ASTM B 221M, Alloy 6063, Tenper T5.

2.1.3 Bi t um nous Cenent

Type | asphalt cenent conforming to ASTM D 2822 or ASTM D 4586. For coal
tar roofing; coal tar cenent confornmng to ASTM D 4022.

2.1.4 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weather
resi stant sealant as specified in Section 07900 JO NT SEALI NG

2.1.5 Fast eners

Fasteners shall be conmpatible with the fastened material and shall be the
type best suited for the application

2.1.6 Fel t

ASTM D 226, Type I.
2.1.7 PVC Control Joint Gaskets for Expansion Joints
2.1.8 Copper

ASTM B 370, Tenper H 00.
2.1.9 Stai nl ess Stee

ASTM A 167, Type 302 or 304; fully anneal ed, dead soft temnper.
2.1.10 Sol der

ASTM B 32, 95-5 tin-antinony.
2.1.11 Thr ough-Wal | Fl ashi ng

a. Copper lam nated on both sides, with a treated gl ass fabric, not

| ess than 0.14 kg, factory coated both sides with acid- and
al kal i -resi stant bitum nous conpound not |ess than 1.8 kg per

SECTI ON 07600 Page 6 (Revised by Amendment No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

2.

square neter. Use stainless steel drip edge with hemmed edge.

b. Stainless steel, Type 304, not less than 0.08 mmthick, conpletely
encased by and permanently bonded on both sides to 23 kg high
strength bitum ni zed crepe kraft paper, using hot asphalt, heat,
and pressure.

1.12 Louver Screen

Type 111 alum num all oy insect screening conformng to | SWA I WS 089 or
Pl astic-coated glass fiber mesh conformng to ASTM D 3656.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

GQutters and downspouts shall be designed and fabricated in conformance with
SMACNA Architectural Mnual; |ouvers shall be fabricated in conformance
with SMACNA Arch. Manual and as indicated. Unless otherw se specified or

i ndi cated, exposed edges shall be folded back to forma 13 mm hemon the
conceal ed side, and bottom edges of exposed vertical surfaces shall be
angled to formdrips. Bitum nous cenent shall not be placed in contact

wi th roofing nenbranes other than built-up roofing.

.2 EXPANSI ON JO NTS

Expansion joints shall be provided as specified in SMACNA Architectural
Manual . Expansion joints in continuous sheet netal shall be provided at
12.0 neter intervals for copper and stainless steel and at 9.6 neter
intervals for alum num except extruded al um num gravel stops and fascias
whi ch shall have expansion joints at not nore than 3.6 neter spacing.
Joints shall be evenly spaced. An additional joint shall be provided where
t he di stance between the | ast expansion joint and the end of the continuous
run is nore than half the required interval spacing.

.3 PROTECTI ON FROM CONTACT W TH DI SSI M LAR MATERI ALS

.3.1 Al uni num

Al umi num surfaces shall not directly contact other netals except stainless
steel, zinc, or zinc coating. Where alum numcontacts another netal, paint
the dissinmlar metal with a primer followed by two coats of al um num paint.
Where drai nage froma dissimlar netal passes over alum num paint the
dissimlar nmetal with a pignented paint.

.3.2 Met al Surf aces

Pai nt surfaces in contact with nortar, concrete, or other masonry materials
with al kali-resistant coatings such as heavy-bodi ed bitum nous paint.

.3.2.1 Pai nt

Use all Kynar prefinished netals.

.3.3 Wbod or Ot her Absorptive Materials

Pai nt surfaces, that may beconme repeatedly wet and in contact with netal
with two coats of al um num paint or a coat of heavy-bodi ed bitum nous paint.
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3.

3.4 Nonabsor ptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and cenmented to the alum num surface using a cenment conpatible with
al um num

.4 CONNECTI ONS AND JO NTI NG

4.1 Sol deri ng

Sol dering shall apply to copper, and stainless steel itens. Edges of sheet
netal shall be pretinned before soldering is begun. Soldering shall be
done slowy with well heated soldering irons so as to thoroughly heat the
seans and conpletely sweat the solder through the full width of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall followinmediately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be

t horoughly cl eaned fromthe sheet nmetal with a water sol ution of washing
soda and rinsed with clean water. Do not sol der al um num

4.2 Ri veting

Joints in alumnumsheets 1.0 nmor |ess in thickness shall be mechanically
made.

. 4.3 Seami ng

Fl at -1 ock and sol dered-1ap seans shall finish not |ess than 25 nm w de.
Unsol dered pl ain-l1ap seanms shall lap not |ess than 75 nm unl ess ot herwi se
specified. Flat seans shall be nade in the direction of the flow

.5 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet metalwork. Butt joints of cleats shall be spaced
approximately 3 mmapart. The cleat shall be fastened to supporti ng wood
construction with nails evenly spaced not over 300 nmon centers. Were
the fastening is to be nade to concrete or nasonry, screws shall be used
and shall be driven in expansion shields set in concrete or masonry.

.6 GQUTTERS AND DOMNSPOUTS

Gutters and downspouts shall be installed as indicated. GQutters shall be
supported by continuous cleats. Downspouts shall be rigidly attached to
the buil ding. Supports for downspouts shall be spaced according to

manuf acturer's recomrendati ons.

.6.1 Term nati ons

Provi de downspouts terminating in splash bl ocks with el bowtype fittings,
or termnating in pipe boot as specified in Section 02630.

.7 FLASHI NGS

Fl ashi ngs shall be installed at |ocations indicated and as specified bel ow
Seal ing shall be according to the flashing nmanufacturer's recomrendati ons.
Fl ashings shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unbi ng, including piping, roof, and floor drains, and for electrica
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conduit projections through roof or walls are specified in other sections.
Except as otherw se indicated, counter flashings shall be provided over
base flashings. Perforations in flashings made by masonry anchors shall be
covered up by an application of bitum nous plastic cement at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be fornmed to direct water to the outside of the system

3.7. 1 Base Fl ashing

Met al base flashing shall be coordinated with roofing work. Metal base
flashing shall be set in plastic bitum nous cement over the roofing
menbrane, nailed to nailing strip, and secured in place on the roof side
with nails spaced not nore than 75 mmon centers. Metal base flashing
shal |l not be used on built-up roofing.

3.7.2 Count er Fl ashi ngs

Except as otherw se indicated, counter flashings shall be provided over
base flashings. Counter flashing shall be installed as shown on the

drawi ngs and in SMACNA Architectural Manual. Were bitum nous base
flashings are provided, the counter flashing shall extend down as close as
practicable to the top of the cant strip.

3.7.3 Thr ough-Wal | Fl ashi ng

Through-wal | flashing includes sill, lintel, and spandrel flashing. The
flashing shall be laid with a | ayer of nortar above and bel ow the fl ashing
so that the total thickness of the two layers of the nortar and flashing
are the same thickness as the regular nortar joints. Flashing shall not
extend further into the masonry backup wall than the first nortar joint.
Joints in flashing shall be | apped and seal ed. Flashing shall be one piece
for lintels and sills.

3.7.3.1 Li ntel Fl ashing

Lintel flashing shall extend the full length of lintel. Flashing shal
extend t hrough the wall one nasonry course above the lintels and shall be
bent down over the vertical |leg of the outer steel lintel angle not |ess

than 50 mm or shall be applied over top of masonry and precast concrete
lintels. Bed joints of lintels at control joints shall be underlaid with
sheet netal bond breaker

3.7.3.2 Sill Flashing
Sill flashing shall extend the full width of the sill and not |ess than 100
nm beyond ends of sill except at control joint where the flashing shall be
term nated at the end of the sill.

3.7.4 Valley Flashing

Val l ey flashing shall be installed as specified in SMACNA Architectura
Manual and as indicated.

3.8 GRAVEL STOPS AND FASCI A

Gravel stops and fascia shall be fabricated and installed as indicated and
in accordance with SMACNA Architectural Manual

3.9 | NSTALLATI ON OF LOUVERS
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Louvers shall be rigidly attached to the supporting construction. The
installation shall be rain-tight. Louver screen shall be installed as
i ndi cat ed.

3.10 REGLETS

Regl ets shall be a factory fabricated product of proven design, conplete
with fittings and special shapes as required. Open-type reglets shall be
filled with fiberboard or other suitable separator to prevent crushing of
the slot during installation. Reglet plugs shall be spaced not over 300 mm
on centers and reglet grooves shall be filled with sealant. Friction or
slot-type reglets shall have netal flashings inserted the full depth of

slot and shall be lightly punched every 300 mmto crinp the reglet and
counter flashing together

3.11 SCUPPERS

Line interior of scupper openings with sheet nmetal. Extend the lining

t hrough and project outside of the wall to forma drip on the bottom edge
and to forma return not |ess than 25 nm agai nst the face of the outside
wal |l at the top and sides. Fold outside edges under 13 mmon all sides.
Provide the perimeter of the lining approximately 13 mmless than the
perimeter of the scupper. Join the sides of the lining on the roof deck
side to a closure flange by a | ocked and soldered joint. Join the bottom
edge by a | ocked and soldered joint to the closure flange, where required,
formwith a ridge to act as a gravel stop around the scupper inlet.
Provi de surfaces to receive the scupper lining and coat with bituni nous

pl astic cenent.

3.12 ROCF EXPANSI ON JO NTS

Consi st of curb with wood nailing menbers on each side of joint, bitum nous
base flashing, netal counterflashing, and netal joint cover. Bitum nous
base flashing is specified in Roofing Section. Provide counterflashing as
specified in paragraph "Counterflashing," except as follows: provide
counterflashing with vertical |eg of suitable depth to enable fornming into
a horizontal continuous cleat. Secure the inner edge to the nailing
menber. Make the outer edge projection not |ess than 25 nmfor flashing on
the other side of the joint. Hook the expansion joint cover over the
projecting outer edges of counterflashing. Provide roof joint with a joint
cover of the width indicated. Hook and | ock one edge of the joint cover
over the shorter projecting flange of the continuous cleat, and the other
edge hooked over and | oose | ocked with the |onger projecting flange.

Joints are specified in Table 11

3.13 | NSTALLATI ON ACCESSORI ES FOR SELF- ADHESI VE SHEET WATERPROOFI NG MENVBRANE
3.13.1 Pri nmer

Fast - dryi ng, sol vent-based rubber material, nade by nanufacturer
specifically intended for use w th nenbrane.

a. Hi gh solids content, with |low volatile organi c conmpound em ssi ons.

b. Provide special priner formulation for application at tenperatures
bel ow 40 degrees F.

3.13.2 Detailing Mastic

SECTI ON 07600 Page 10 (Revised by Amendnent No. 0008)
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Sol vent - based rubberized asphalt nastic, nade by nanufacturer of nenbrane
for sealing of edges and penetrations.

3.13.3 Lat ex- Modi fied Mortar
Proprietary; prem xed and bagged, or site-nixed as foll ows:

a. Latex (acrylic) adm xture: Proprietary non-re-emnulsifiable
acrylic liquid conpound, specifically manufactured to inprove
cohesion, tensile strength, and adhesive properties of portland
cement nortars and concrete.

b. Sand: dean, sharp masonry sand; ASTM C 144.
c. Cenment: ASTM C 150, Type |

d. Mx: 2-1/2 parts sand (by volune), 1 part cenment, 50/50 m x of
wat er and | atex adm xture to provide workability.

3.14 FI ELD QUALI TY CONTRCL

The Contractor shall establish and maintain a quality control procedure for
sheet netal used in conjunction with roofing to assure conpliance of the
installed sheet nmetalwork with the contract requirenments. Any work found
not to be in conpliance with the contract shall be pronptly renoved and
repl aced or corrected in an approved manner. Quality control shal

i nclude, but not be limted to, the foll ow ng:

a. Qoservation of environnmental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of sheet metalwork for proper size and thickness,
fastening and joining, and proper installation

The actual quality control observations and inspections shall be docunented
and a copy of the docunentation furnished to the Contracting Officer at the
end of each day.

-- End of Section --
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SECTI ON 07840A

FI RESTOPPI NG
08/ 00

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

UNDERWRI TERS LABCRATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Thr ough- Penetrati on Firestops

UL 2079 Tests for Fire Resistance of Building
Joi nt Systens

UL Fire Resist Dir (2001) Fire Resistance Directory (2 Vol .)

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fi restoppi ng Material s.
Detail draw ngs including nanufacturer's descriptive data,

typical details conforming to UL Fire Resist Dir or other details
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1

1

certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis available through a
manuf acturer, a nmanufacturer's engi neering judgenent, derived from
simlar UL systemdesigns or other tests, shall be submtted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, drawi ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Fi restoppi ng Material s.

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Draw ngs show ng evidence of testing by an alternate
nationally recogni zed i ndependent | aboratory nmay be substituted.

Installer Qualifications.
Docunent ation of training and experience.
| nspecti on.

Manufacturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the nanufacturer's reconmmendati ons and the specified
requirenents.

3  CGENERAL REQUI REMENTS
3.1 Thr ough Penetrations and Joints

Firestopping shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barrier against the spread of flane, snoke and gases, and mmintain the
integrity of fire resistance rated walls, partitions and fl oors, including
t hr ough- penetrati ons and construction joints and gaps.

Thr ough- penetrations include the annul ar space around pi pes, tubes,

conduit, wires, cables and vents. Construction joints include those used
to acconmpdat e expansi on, contraction, w nd, or seismc novement;
firestopping material shall not interfere with the required novenent of the
joint. Gaps requiring firestopping include gaps between the top of the
fire-rated walls and the roof or floor deck above, and buil di ng expansi on
joints in walls and ceilings. Provide fire-resistive joint systens that
are conpatible with joint substrates, under conditions of service and
application, as denponstrated by fire-resistive joint system nmanufacturer
based on testing and field experience. Provide conponents of
fire-resistive joint systems, including formng nmaterials, that are needed
toinstall fill materials and to conply with specified fire-resistance
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rating. Use only conponents specified by fire-resistive joint system
manuf acturer and approved by the qualified testing and i nspecting agency
for systens indicated.

.4 STORACGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nane of the manufacturer and the brand nane. Materials
shal |l be stored off the ground and shall be protected from danage and
exposure to el enents. Danaged or deteriorated materials shall be renoved
fromthe site.

.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall engage an experienced Installer who is certified,
Iicensed, or otherwise qualified by the firestopping manufacturer as having
the necessary staff, training, and a mnimum of 3 years experience in the
installation of manufacturer's products per specified requirements. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
i nsul ating, unless insulation nmeets requirenments specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placenment. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area is conceal ed or nmade inaccessi bl e.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free products conplying with the follow ng m ni mumrequirenents:

1.1 Fire Hazard C assification

Material shall have a flane spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

. 1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.
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2.

1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assenmbly in which it is being placed.

.1.3.1 Thr ough- Penetrati ons

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
fol | ows:

a. Penetrations of Fire Resistance Rated Walls and Partitions: F
Rating = Rating of wall or partition being penetrated.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting device.

.2 | NSTALLATI ON

Firestopping naterial shall conmpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the

manuf acturer. Firestopping systens for filling floor voids 100 mm or nore

in any direction shall be capable of supporting the sane |oad as the floor
is designed to support or shall be protected by a pernmanent barrier to
prevent loading or traffic in the firestopped area. Firestopping shall be
installed in accordance with manufacturer's witten instructions. Tested
and listed firestop systens shall be provided in the follow ng | ocations,
except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls,and partitions.

b. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

c. Construction joints in floors and fire rated walls and partitions.

d. Oher locations where required to nmaintain fire resistance rating
of the construction.

2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renobved where pipes or ducts pass

t hrough firestopping, unless insulation neets requirenents specified for
firestopping. Thernal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.
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3.

2.2 Fi re Danpers

Fire danpers shall be installed and firestopped in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI QN, VENTI LATI ON, AND EXHAUST SYSTEM

.3 I NSPECTI ON

Firest opped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpleted work has been acconplished according to the
manufacturer's witten instructions and the specified requirenents.

-- End of Section --
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SECTI ON 07900

JO NT SEALI NG
06/ 97

PART 1 GENERAL

Provi de seal ant that has been tested and found suitable for the substrates
to which it will be applied. Fire rated joints should be filled as
specified in Section 07840 FI RESTOPPI NG

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. All the |latest versions of the referenced publications
shal | be used.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 El astoneric Cellular Preforned Gasket and
Sealing Material

ASTM C 719 Joint Movenent Capability of Seal ants

ASTM C 734 Low Tenperature Flexibility of Latex
Seal ants After Artificial Wathering

ASTM C 834 Latex Seal ants

ASTM C 920 El astoneric Joint Seal ants

ASTM C 1184 Structural Silicone-Seal ants

ASTM D 1056 Fl exi ble Cellular Materials - Sponge or

Expanded Rubber

ASTM D 1565 Flexible Cellular Materials - Vinyl
Chl ori de Pol yners and Copol yners
(Open-Cel |l Foam

ASTM E 84 Sur face Burning Characteristics of
Bui l ding Materials

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
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submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Identify and subnit table in the format prescribed in Section 2.1, by
| ocati on.

Backi ng.
Bond- Br eaker.
Seal ant .

Manuf acturer's descriptive data including storage requirenents,
shelf life, curing tine, instructions for m xing and application
and primer data (if required). A copy of the Material Safety Data
Sheet shall be provided for each solvent, prinmer or seal ant
materi al .

SD-07 Certificates

Seal ant .

Certificates of conpliance stating that the materials conformto
the specified requirenents.

1.3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 4 to 32 degrees C, as
recommended by the manufacturer, when the seal ants are applied.

1.4 DELI VERY AND STORAGE
Materials shall be delivered to the job in the nanufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shal
include the following infornmation as applicable: manufacturer, name of
material, |ot nunber, color, date of expiration, mxing instructions, and
curing tine at the standard conditions for |aboratory tests. Materials
shal | be handl ed and stored to prevent inclusion of foreign materials.

Materials shall be stored at tenperatures as recomended by the
manuf act urer.

PART 2 PRODUCTS
2.1 SYSTEM DECRI PTI ON

The following is offered as guidance and is not intended to onit |ocations
t hat neet standard of care.

2.1.1 I nterior Seal ant
ASTM C 920, Type Sor M Gade NS, Cass 12.5, NI.

ASTM C 920 M | dew Resistant Silicone Seal ant, Type S, Grade NS, O ass 25
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ASTM C 1184 Structural Silicone, non-acid curing, Type S, Grade NS, d ass

25, NT.

At

pai nted surfaces in gypsumwal | board, use | atex seal ant.
| aboratory | ocati ons and exposed conditions use clear

At all

m | dew r esi st ant

silicone sealant. Use structural silicone seal ant as designated and as
recommended by the nmanufacturer at gl ass display cases.

1

2

LOCATI ON

Smal | voi ds between walls or partitions and
adj acent | ockers, casework, shelving,

door frames, built-in or surface-nmunted
equi pnent and fixtures, and simlar itens.

Perineter of franes at doors, w ndows,
and access panel s which adjoi n exposed
interior concrete and masonry surfaces.

Joints of interior nasonry walls and
partitions which adjoin colums, pilasters,
concrete walls, and exterior walls unless
ot herwi se detail ed.

Joi nts between edge nenbers for acoustica
tile and adjoining vertical surfaces.

Interior locations, not otherw se indicated
or specified, where snall voids exist between
materials specified to be painted.

Joints between bathtubs and ceranic tile;
joints between shower receptors and ceramc
tile; joints fornmed where nonplaner tile
surfaces neet.

Joints forned between tile floors and tile
base cove; joints between tile and dissinmlar
materials; joints occurring where substrates change.

Behi nd escut cheon pl ates at val ve pipe
penetrations and shower heads in showers.

Use structural sealant for supporting weight
of glass or thin stone.

Seal ant

Structural silicone - non-acid curing - ASTM C 1184. ASTM C 920, Type S,
Grade NS, O ass 25, NI.
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silicone unl ess

Neutral cure silicone sealant - ASTM C 719. ASTM C 920, Type S, G ade NS
Class 25, T.
50% - 100% novenent capability to be used. Use structura

ot herwi se noted. Use neutral cure silicone in all flatwork.

LOCATI ON

Joints and recesses fornmed where franes
and subsills of wi ndows, doors, |ouvers,
and vents adjoin nasonry, concrete, or
netal franes. Use sealant at both exterior
and interior surfaces of exterior wall
penetrati ons.

Masonry joints where shelf angles occur
Expansi on and control joints.

Interior face of expansion joints in
exterior concrete or nmasonry walls where

nmet al expansion joint covers are not required.

Voi ds where itens pass through exterior
wal | s.

Metal reglets, where flashing is inserted
into nmasonry joints, and where flashing is
penetrated by copi ng dowel s.

Metal -to-netal joints where sealant is
i ndi cated or specified.

Joi nts between ends of gravel stops, fascias,
copi ngs, and adjacent walls.

SECTI ON 07900 Page 6

or open cell

.1.3 Fl oor Joint Seal ant
LOCATI ON

Seats of netal thresholds for

exterior doors.

Control and expansion joints in floors,

sl abs, ceramic tile, and wal kways.
2 BACKI NG
Backi ng shall be 25 to 33 percent oversize for closed cel
material, as recommended by manufacturer, unless otherw se indicated.
2.1 Rubber
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Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 2, closed cell,
Class A round cross section

.2.2 PVC
Do not use open cell vinyl foamin noist areas or bel ow grade.

Pol ypropyl ene or Pol yet hel ene backi ng shall be ASTM D 1565, Grade VO 12
open-cell foam round cross section

. 2.3 Synt heti ¢ Rubber

Synt heti ¢ rubber backing shall be ASTM C 509, Option I, Type Il preforned
rods or tubes.

.2.4 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, cl osed cell expanded neoprene cord
Type 2, Cass C, Gade 2C2 or open cell neoprene sponge Type 1, Cass C,
Grade 1C3.

.3 BOND- BREAKER

Bond- br eaker shall be as recomrended by the seal ant nanufacturer to prevent
adhesi on of the sealant to backing or to bottomof the joint.

.4 PRI VER

Primer shall be non-staining type as recomended by seal ant nanufact urer
for the application.

.5 CAULKI NG

The term"caulking" is limted herein to | atex caul king which should be
used only indoors and where there is little or no anticipated joint
nmovenent .

.6 SEALANT

Use an el astoneric sealant where joints are subject to novenent due to
t hermal expansion and dissinilar materials.

.6.1 LATEX

Latex Seal ant shall be in accordance with ASTM C 834.

.6.2 ELASTOVERI C - STRUCTURAL SI LI CONE

Use structural silicone sealant for supporting weight of glass or thin
stone. Elastoneric sealants shall conformto ASTM C 1184. Neutral cure

silicone, that allows +/- 50% novenent, ASTM C 920, Type S, Grade NS, d ass
25, use NI, M Grand A
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2.

6.3  ACOUSTI CAL

Rubber or pol yner-based acoustical sealant shall have a flane spread of 25
or less and a snoke devel oped rating of 50 or |ess when tested in
accordance with ASTM E 84. Acoustical sealant shall have a consistency of
250 to 310 when tested in accordance with ASTM D 217, and shall renain
flexi bl e and adhesive after 500 hours of accel erated weat hering as
specified in ASTM C 734, and shall be non-staining. Use acoustical seal ant
at all duct penetrations, except at fire penetration conditions.

.6.4 BUTYL

Butyl seal ant shall be ASTM C 1085.

.6.5 PREFORMED

Prefornmed seal ant shall be pol ybutyl ene or isoprene-butylene based pressure
sensitive weather resistant tape or bead seal ant capabl e of sealing out

noi sture, air and dust when installed as recommended by the nanufacturer

At tenperatures frommnus 34 to plus 71 degrees C, the sealant shall be
non- bl eedi ng and shall have no | oss of adhesion

.6.5.1 Tape

Tape seal ant: As reconmended by manuf acturer

.6.5.2 Bead

Bead seal ant: As recommended by manufacturer

.6.5.3 Foam Strip

Foam strip shall be polyurethane foam Foamstrip shall be capabl e of
seal i ng out npisture, air, and dust when installed and conpressed as
recomended by the nmanufacturer. Service tenperature shall be mnus 40 to
plus 135 degrees C. Untreated strips shall be furnished with adhesive to
hold themin place. Adhesive shall not stain or bleed into adjacent
finishes. Treated strips shall be saturated with butyl ene waterproofing or
i mpregnated with asphalt.

.7 SCLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recommended by the nmanufacturer

PART 3 EXECUTI ON

3.

3.

1 GENERAL

Coordi nate painted areas with sealants that are acceptabl e substrates for
pai nting.

1.1 Surface Preparation

SECTI ON 07900 Page 8
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The surfaces of joints to receive sealant or caul k shall be free of al
frost, condensation and noisture. Q1l, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose nmll scale, and other foreign substances
shal |l be renobved from surfaces of joints to be in contact with the seal ant.
Ol and grease shall be renpbved with solvent and surfaces shall be wi ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific recomendations.

3.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renpved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or would damage adjacent finish work,
the netal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renpbved by sandbl asting or
by a solvent that |eaves no residue.

3.1.4 Al um num Sur f aces
Al umi num surfaces to be in contact with sealants shall be cl eaned of
tenporary protective coatings. Wen nmasking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
applying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.1.5 Wod Surfaces

Wbod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

3.2  APPL| CATI ON

3.2.1 Maski ng Tape
Maski ng tape nay be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces frompriner or seal ant
snears. Masking tape shall be renmpbved within 10 mnutes after joint has
been filled and tool ed.

3.2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- breaker shall be applied to fully cover the bottom of the joint
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wi t hout contam nating the sides where seal ant adhesion is required.
3.2.4 Primer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be prined.

3.2.5 Seal ant

Seal ant shall be used before expiration of shelf [ife. Milti-conponent

seal ants shall be m xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy smooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded natter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nanufacturer

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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SECTI ON 08110

STEEL DOORS AND DOOR AND W NDOW FRAMES
09/ 99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A250.4 (1994) Test Procedure and Acceptance
Criteria for Physical Endurance for Steel
Doors and Hardwar e Rei nforcings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 591/ A 591M (1998) Steel Sheet, Electrolytic
Zinc- Coated, for Light Coating Mass
Appli cations

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on
ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Pol yi socyanurate Thernal |nsul ation

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther nal
I nsulation for Light Frame Construction
and Manuf actured Housi ng

ASTM D 2863 (1997) Measuring the M ni num Oxygen
Concentration to Support Candl e-Li ke
Conmbustion of Plastics (Oxygen | ndex)

ASTM E 283 (1991) Rate of Air Leakage Through
Exteri or Wndows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Specinen

DOOR AND HARDWARE | NSTI TUTE ( DHI)
ANSI / DH A115 (1994) Steel Door Preparation Standards
(Consi sting of A115.1 through Al115.6 and
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A115. 12 through A115.18)
HOLLOW METAL MANUFACTURER S ASSCCI ATI ON ( HMVA)
HVWA HW (1992) Hol |l ow Metal Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 80 (1995) Fire Doors and Fire W ndows
NFPA 252 (1995) Fire Tests of Door Assenblies
STEEL DOOR | NSTI TUTE (SDI)
ANSI / SDI 100 (1991) Standard Steel Doors and Franes

SDI 105 (1992) Recommended Erection Instructions
for Steel Franes

SDI 107 (1984) Hardware on Steel Doors
(Rei nforcenent - Application)

SDI 111B Recomended Standard Details for Dutch
Door s

SDI 111F Recommended Conpl et ed Openi ng Anchors for

St andard Steel Doors and Franes

SDl 113 (1979) Apparent Thermal Performance for
Steel Door and Frame Assenblies

SDl 114 (1979) Acoustical Perfornmance for Steel
Door and Frane Assenblies

UNDERWRI TERS LABCRATORI ES I NC. (UL)
UL 10B (1997) Fire Tests of Door Assenblies
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Door s
Fr anmes
Accessori es
Weat herstri ppi ng

Show el evations, construction details, netal gages, hardware
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provi sions, nethod of glazing, and installation details.
Schedul e of doors and franes
Subnit door and frame |ocations.

SD- 03 Product Data
Door s
Fr anmes
Accessori es
Weat herstri ppi ng
Submit manufacturer's descriptive literature for doors, franes,
and accessories. Include data and details on door construction
panel (internal) reinforcenent, insulation, and door edge
construction. Wen "custom holl ow netal doors" are provided in
lieu of "standard steel doors," provide additional details and
data sufficient for conparison to ANSI/SDI 100 requirenents.

SD- 04 Sanpl es

Factory-applied enanel finish

Where colors are not indicated, submt manufacturer's standard
colors and patterns to the Contracting O ficer for selection.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Del i ver doors, franes, and accessories undamaged and with protective
wr appi ngs or packagi ng. Provide tenporary steel spreaders securely fastened
to the bottom of each wel ded frane. Store doors and frames on platforns
under cover in clean, dry, ventilated, and accessible |locations, with 6 mm

ai rspace between doors. Renpbve danp or wet packagi ng i mediately and w pe
af fected surfaces dry. Replace danaged materials with new

PART 2 PRODUCTS

2.1 STANDARD STEEL DOORS
ANSI / SDI 100, except as specified otherwise. Prepare doors to receive
hardware specified in Section 08710, "Door Hardware." Undercut where
i ndi cated. Exterior doors shall have top edge closed flush and sealed to
prevent water intrusion. Doors shall be 44.5 mmthick, unless otherw se
i ndi cat ed.

2.1.1 Door G ades

2.1.1.1 Heavy Duty Doors

ANSI /SDI 100, Grade |Il, Mdel 2A, with core construction Type A for
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interior doors and of size(s) and design(s) indicated.
2.1.1.2 Extra Heavy Duty Doors

ANSI/SDI 100, Grade |11, Mddel 2A with core construction Type F for
exterior doors, of size(s) and design(s) indicated. Were Type F cores are
speci fied or schedul ed, the space between the stiffeners shall be filled
with mneral-fiber insulation as specified.

2.2 CUSTOM HOLLOW METAL DOORS

Provi de custom hol | ow netal doors where nonstandard steel doors are
indicated. At the Contractor's option, custom holl ow netal doors may be
provided in lieu of standard steel doors. Door size(s), design, naterials,
construction, gages, and finish shall be as specified for standard stee
doors and shall conmply with the requirenment of HWA HW Fill all spaces
in doors with insulation. Cose top and bottom edges with steel channels
not lighter than 1.5 mmthick. Cose tops of exterior doors flush with an
addi ti onal channel and seal to prevent water intrusion. Prepare doors to
recei ve hardware specified in Section 08710, "Door Hardware." Undercut
doors where indicated. Doors shall be 44.5 nmthick, unless otherw se

i ndi cat ed.

2.3 ACCESSORI ES
2.3.1 Shel ves for Wcket Doors

SDI 111B. Fabricate shelves of steel not lighter than 1.5 nmthick, of the
size indicated. Brackets shall be stock type fabricated of the sane netal
used to fabricate shel ves.

2.3.2 Louvers
2.3.2.1 Interior Louvers

Louvers shall be stationary sightproof type where schedul ed. Louvers for

I i ght proof doors shall not transmt |ight. WIld or tenon |ouver blades to
frame and fasten assenbly to door wi th nol dings. Det achabl e nol di ngs on

room or nonsecurity side of door; on security side of door, noldings to be
integral part of louver. Formlouvers of 0.9 mmthick steel

2.3.2.2 Exterior Louvers

Louvers shall be inverted "V' type with mninumof 55 percent net-free
opening. Weld or tenon | ouver blades to continuous channel frame and weld
assenbly to door to formwatertight assenbly. Form |l ouvers of hot-dip

gal vani zed steel of sane gauge as door facings. Louvers shall have

steel -franed bird screens secured to roomside and readily renovabl e.
Provide alumnumwire cloth, 7 by 7 per 10 mmor 7 by 6 per 10 mm nesh, for
i nsect screens. Net-free louver area to be before screening.

2.3.3 Astragal s

For pairs of exterior steel doors which will not have al um num astragals or
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2.

renovabl e nullions, as specified in Section 08710, "Door Hardware," provide
over |l apping steel astragals with the doors. For interior pairs of fire
rated doors, provide stainless steel astragals conplying with NFPA 80 for
fire rated assenblies.

.3.4 Mol di ngs

Provi de nol di ngs around gl ass of interior and exterior doors and |ouvers of
interior doors. Provide nonrenovabl e nol di ngs on outside of exterior doors
and on corridor side of interior doors. Oher noldings nay be stationary
or renpovable. Secure inside noldings to stationary noldings, or provide
snap-on moldings. Mntins shall interlock at intersections and shall be
fitted and wel ded to stationary noldings.

.4 | NSULATI ON CORES

I nsul ated cores shall be of type specified, shall provide naxi mum assenbly
U-val ue of .48 in accordance with SDI 113 and shall conformto:

a. Rigid Polyurethane Foam ASTM C 591, Type 1 or 2, foaned-in-place
or in board form wth oxygen index of not |ess than 22 percent
when tested in accordance with ASTM D 2863; or

b. Rigid Polystyrene Foam Board: ASTM C 578, Type | or 11l; or

c. Mneral Fiber: ASTM C 665, Type |

.5 STANDARD STEEL FRAMES

ANSI / SDI 100, except as otherw se specified. Formframes to sizes and
shapes indicated, with wel ded corners. Provide steel franes for doors,
transons, mullions, cased openings, and interior glazed panels, unless
ot herw se indi cat ed.

.5.1 Wl ded Franes

Continuously weld frane faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Gind welds snooth.

Fabricate steel franes for schedul ed openings in styles and profiles as
shown using conceal ed fasteners. Fabricate frames for interior openings
over 1200 mm wi de from 14-gauge cold-rolled steel sheet. Fabricate frames
for exterior openings from 14-gauge thick cold-rolled gal vani zed stee
sheet .

.5.2 Mul | i ons and Transom Bars

Mul |'i ons and transom bars shall be closed or tubular construction and shal
nmenber with heads and janbs butt-wel ded thereto or knock-down for field
assenbly. Bottom of door nullions shall have adjustable floor anchors and
spreader connections.

5.3 St ops and Beads
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Form stops and beads from 0.9 mmthick steel. Provide for glazed and ot her
openings in standard steel franes. Secure beads to frames w th oval - head,
countersunk Phillips self-tapping sheet nmetal screws or conceal ed clips and

fasteners. Space fasteners approxinately 300 to 400 nmon centers. Mter
nol ded shapes at corners. Butt or miter square or rectangul ar beads at
corners.

2.5. 4 Term nated Stops

Where indicated, terminate interior door franme stops 150 nm above fl oor
Do not term nate stops of frames for |ightproof or soundproof doors.

2.5.5 Cased Openi ngs

Fabricate franes for cased openings of sane naterial, gauge, and assenbly
as specified for netal door frames, except omit door stops and preparation
for hardware.

2.5.6 Anchor s

Provi de anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 1.2 mmthick.

2.5.6.1 VWal | Anchors

Provide at | east three anchors for each janb. For frames which are nore
than 2285 mmin height, provide one additional anchor for each janmb for
each additional 760 mmor fraction thereof.

a. Masonry: Provide anchors of corrugated or perforated stee
straps, or 5 mmdianeter steel wire, T-shaped, with |l eg not |ess
than wide by long. Anchors for fire-rated franmes shall be
| abel ed type.

b. Stud partitions: Weld or otherw se securely fasten anchors to
backs of franmes. Design anchors to be fastened to cl osed stee
studs with sheet netal screws, and to open steel studs by wiring
or wel di ng;

c. Conpleted openings: Secure franes to previously placed concrete
or masonry with expansion bolts in accordance with SDI 111F; and

2.5.6.2 FI oor Anchors
Provide two clip type floor anchors, per janmb, drilled for 10 nm anchor
bolts at bottom of each janb nmenber. \Where floor fill occurs, term nate
bottom of franes at the indicated finished floor |evels and support by
adj ustabl e extension clips resting on and anchored to the structural sl abs.
2.6 FI RE DOORS AND FRAMES
The requirenents of NFPA 80 shall take precedence over details indicated or

speci fi ed.
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2.

2.

6.1 Label s

Fire doors and franmes shall bear the |abel of Underwiters Laboratories,
Inc. (UL), Factory Mutual Engineering Corporation (FM, or Warnock Hersey
International (WH) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be netal with raised
letters, and shall bear the name or file nunber of the door and frane

manuf acturer. Labels shall be pernanently affixed at the factory to frames
and to the hinge edge of the door. Door |abels shall not be painted. All
hol | ow netal doors in one-hour partitions shall be B-1abel/90-n nutes

.6.2 Astragal on Fire Doors

On pairs of labeled fire doors, conformto NFPA 80 and UL requirenents.

.7 WEATHERSTRI PPl NG

As specified in Section 08710, "Door Hardware."

. 7.1 I ntegral Gasket

Bl ack synthetic rubber gasket with tabs for factory fitting into factory
slotted franes, or extruded neoprene foam gasket nade to fit into a
continuous groove forned in the frane, nmay be provided in lieu of head and
janb seals specified in Section 08710, "Door Hardware." Insert gasket in
groove after frame is finish painted. Air |eakage of weatherstripped doors
shal | not exceed 2.19 by 10-5 cubic neters per second of air per square
neter of door area when tested in accordance with ASTM E 283.

. 8 HARDWARE PREPARATI ON

Reinforce, drill, and tap doors and franes to receive finish hardware.
Prepare doors and franmes for hardware in accordance with the applicable
requi renents of SDI 107 and ANSI/DH A115. Drill and tap for
surface-applied hardware at the project site. Build additional reinforcing
for surface-applied hardware into the door at the factory. Locate hardware
in accordance with the requirements of ANSI/SDI 100, as applicable. Punch
door frames, with the exception of franes that will have weatherstri pping
or lightproof or soundproof gasketing, to receive three silencers on strike
janbs of single swing franes and two (2) silencers on heads of frames for
pai rs of doors, rubber or vinyl door silencers on |ock side of single
doors, and one silencer for each | eaf at heads of double doors. Set |ock
strikes out to provide clearance for silencers.

.9 FI NI SHES

. 9.1 Factory-Prined Finish

Unl ess specified otherw se, phosphate treat and factory prinme netal doors
and franes as specified in ANSI/SDI 100. Were coating is renoved by
wel di ng, apply touchup of factory priner.

9.2 El ectrol ytic Zinc-Coated and Factory-Prined Finish
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Fabricate exterior doors and frames fromel ectrol ytic zi nc-coated steel
ASTM A 591/ A 591M Conmmercial Quality, Coating Cass A Phosphate treat
and factory prinme zinc-coated surfaces as specified in ANSI/SD 100.
Provide for exterior doors.

2.10 FABRI CATI ON AND WORKMANSHI P

Fi ni shed doors and frames shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp
and buckle. Mol ded nenbers shall be clean cut, straight, and true, with
joints coped or mtered, well fornmed, and in true alignnent. Dress exposed
wel ded and sol dered joints smooth. Design door franme sections for use with
the wall construction indicated. Reinforce frames wider than 1220 mmwith
roll formed steel channels fitted tightly into frame head. Corner joints
shall be well formed and in true alignment. Conceal fastenings where
practicable. Frames for use in solid plaster partitions shall be wel ded
construction. Fabricate frames with hardware reinforcenment plates wel ded
in place. Provide nortar guard boxes. On waparound franes for nasonry
partitions, provide a throat opening 3 nmlarger than the actual nasonry

t hi ckness. Coat inside of franme profile with bitum nous coating to a
thickness of 1.5 nm Install frames in exposed nasonry walls or partitions
to allow sufficient space between the inside back of trimand nmasonry to
recei ve cal ki ng conpound. Coordinate with masonry and wal | board wal
construction for anchor placenent.

2.10.1 Grout ed Franes

For franes to be installed in exterior walls and to be filled with nortar

or grout, fill the stops with strips of rigid insulation to keep the grout
out of the stops and to facilitate installation of stop-applied head and
j anb seal s.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Fr anes
Set franes in accordance with SDI 105. Plunb, align, and brace securely
until permanent anchors are set. Anchor bottons of frames with expansion

bolts or powder-actuated fasteners. Build in or secure wall anchors to
adj oi ning construction. Were franes require ceiling struts or overhead

braci ng, anchor franes to the struts or bracing. Backfill frames with
nortar. When an additive is provided in the nortar, coat inside of frames
with corrosion-inhibiting bitum nous naterial. For franes in exterior

wal I's, ensure that stops are filled with rigid insulation before grout is
pl aced.

3.1.2 Door s

Hang doors in accordance with clearances specified in ANSI/SDI 100. After
erection and gl azing, clean and adjust hardware.
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3.1.3 Fire Doors and Franes

Install fire doors and franes, including hardware, in accordance with NFPA
80. Install fire rated snoke doors and franes in accordance with NFPA 80.

3.2 PROTECTI ON

Protect doors and frames from danmage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. C ean

t horoughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG

Upon conpl etion, clean exposed surfaces of doors and franes thoroughly.
Renove nmastic snears and ot her unsightly nmarks.

3.4 SCHEDULE

Sone netric neasurenments in this section are based on mat henati cal
conversion of inch-pound neasurements, and not on netric neasurenent
conmmonly agreed to by the manufacturers or other parties. The inch-pound
and netric nmeasurenments are as foll ows:

PRODUCTS | NCH POUND METRI C
Door thickness 1 3/4 inches 44,5 mm
St eel channel s 16 gauge 1.5 mm
St eel Sheet 23 gauge 0.7 mm
16 gauge 1.5 mm
20 gauge 0.9 mm
18 gauge 1.2 mm
Anchor bolts 3/ 8 inches 10 mm

-- End of Section --
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SECTI ON 08320

BULLET RESI STANT DOORS, FRAMES, AND W NDOW5
04/ 02

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A250.4 (1994) Test Procedure and Acceptance
Criteria for Physical Endurance for Stee
Doors and Hardwar e Rei nforcings

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 591/ A 591M (1998) Steel Sheet, Electrolytic
Zi nc- Coated, for Light Coating Mass
Appl i cations

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on
ASTM C 591 (1994) Unfaced Preforned Rigid Cellular

Pol yi socyanurate Thermal Insul ation

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther mal
I nsul ation for Light Franme Construction
and Manuf act ured Housi ng

ASTM D 2863 (1997) Measuring the M ni mum Oxygen
Concentration to Support Candl e-Li ke
Conbustion of Plastics (Oxygen | ndex)

ASTM E 283 (1991) Rate of Air Leakage Through
Exterior Wndows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Speci nen
DOOR AND HARDWARE | NSTI TUTE ( DHI )
ANSI / DH A115 (1994) Steel Door Preparation Standards
(Consi sting of A115.1 through A115.6 and
A115.12 t hrough A115. 18)
HOLLOW METAL MANUFACTURER S ASSOCI ATI ON ( HMVR)

HVIWVA HW (1992) Hol | ow Metal Manual
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 80 (1995) Fire Doors and Fire W ndows
NFPA 252 (1995) Fire Tests of Door Assenblies

STEEL DOOR | NSTI TUTE (SDI)

ANSI / SDI 100 (1991) Standard Steel Doors and Framnes

SDI 105 (1992) Reconmended Erection Instructions
for Steel Franes

SDI 107 (1984) Hardware on Steel Doors
(Rei nforcenent - Application)

SDI 111B Recomrended Standard Details for Dutch
Door s

SDI 111F Recommended Conpl et ed Openi ng Anchors for

St andard Steel Doors and Frames

SDl 113 (1979) Apparent Thermal Performance for
Steel Door and Franme Assenblies

SDl 114 (1979) Acoustical Performance for Steel
Door and Franme Assenblies

UNDERWRI TERS LABORATORI ES I NC. (UL)
UL 10B (1997) Fire Tests of Door Assenblies
UL 752 Standard for Bullet Resisting Equipnent
1.2 SUBM TTALS
Submit the following in accordance with Section 01330, "Subnmittal
Procedures. "
*8
SD- 02 Shop Drawi ngs
Door s;i—G-ALE
Frames—G-ALE
W ndow Units
Show el evations, construction details, netal gages, bullet
resi stant steel plate, hardware provisions, nethod of glazing, and
installation details.
SD- 03 Product Data
Door si—G-ALE
Frames—G-ALE

W ndow Units
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1

Submit nanufacturer's descriptive literature for doors, franes,
and wi ndow units. Include data and details on door construction
panel (internal) reinforcenent, door edge construction, frane
construction, and glazing to conply with ballistic safety

requi renents in accordance with UL 752.

SD- 06 Test Reports
Test data

Manuf acturer's independent test data froma recogni zed | aboratory
i ndi cating conpliance with the ballistic rating specified.

3 DELI VERY, STORAGE, AND HANDLI NG

Del i ver doors, franes, and w ndow units undanaged and with protective

wr appi ngs or packagi ng. Provide tenporary steel spreaders securely fastened
to the bottom of each wel ded frane. Store doors and frames on platforns
under cover in clean, dry, ventilated, and accessible |locations, with 6 M
ai rspace between doors. Renove danp or wet packagi ng i mediately and w pe
af fected surfaces dry. Replace damaged materials with new

.4 WARRANTY

Mat eri al s and worknanshi p shall be warranted by the nanufacturer for a
period of 5 years fromdate of substantial conpletion

PART 2 PRODUCTS

2.

2.

2.

1 VATERI ALS

1. Steel: Commercial grade, zinc coated steel to conply with
ASTM A 653/ A 653M

2. Core: Core naterials shall be manufacturer's proprietary
bull et resistant standard tested in accordance with UL 752. Core
shal | provide the highest |evel available to protect against
mlitary assault weapons using armour piercing ballistics.

3. @ azing: Security glazing shall be factory installed. The
attack resistance of the glass shall conformto that of the door
and frane unit.

2 DOORS
Doors shall be manufactured according to proprietary tests in conformance
with UL 752. Provide ballistic protection on both faces of the door
Prepare doors to receive hardware specified in Section 08710, "Door
Hardware." Undercut where indicated. Doors shall be 44.5 mmthick, unless
ot herwi se i ndi cat ed.
Doors shall be swing flush type. Longitudinal edges shall be butt
seaned. Top and bottom of doors shall be provided with inverted,
recessed channel s spot wel ded to door faces.
3 FRAMES

Frames shall be manufactured according to proprietary tests in conformance
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with UL 752. Form frames to sizes and shapes indicated, with wel ded
corners. Gind welds to a snoboth uniformfinish. Securely attach fl oor
anchors to the inside of each jamb. Wld in tw tenporary janb spreaders
per frane to maintain proper alignnment during shipment.

2.3.1 W ndow Units

W ndow units shall be manufactured according to proprietary tests in
conformance with UL 752. Wndow units shall be factory glazed. Form stops
and beads from4.75 nmthick flat steel, accurately fitted, and butted at
corners. Secure beads to frames with oval - head, countersunk tanperproof
sel f-tappi ng sheet netal screws or conceal ed clips and fasteners. Space
fasteners approximately 300 to 400 nmon centers.

2.3.2 Anchor s

Provi de anchors to secure the wi ndow unit to adjoining construction
Provi de steel anchors, zinc-coated or painted with rust-inhibitive paint,
not lighter than 1.2 nmthick

2.3.2.1 val | Anchors

Provide at |east three anchors for each janb. For frames which are nore
than 2285 mmin height, provide one additional anchor for each janmb for
each additional 760 mmor fraction thereof.

a. Conpleted openings: Secure franes to previously placed concrete
or masonry with expansion bolts in accordance with SDI 111F and UL
752 requirenents.

2.4 HARDWARE PREPARATI ON

Rei nforce, drill, and tap doors and franes to receive finish hardware.
Prepare doors and franmes for hardware in accordance with the applicable
requi renents of SDI 107 and ANSI/DH A115. Drill and tap for
surface-applied hardware at the project site. Build additional reinforcing
for surface-applied hardware into the door at the factory. Locate hardware
in accordance with the requirenments of ANSI/SDI 100, as applicable. Punch
door frames to receive three silencers on strike janbs of single sw ng
frames. Set lock strikes out to provide clearance for silencers.

2.5 FI NI SHES
2.5.1 Factory-Prined Finish

Unl ess specified otherw se, phosphate treat and factory prinme netal doors,
frames, and wi ndow units as specified in ANSI/SDI 100. Where coating is
renoved by wel ding, apply touchup of factory prinmer.

2.6 FABRI CATI ON AND WORKNMANSHI P

Fi ni shed doors and frames shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp
and buckle. Mol ded nenbers shall be clean cut, straight, and true, with
joints coped or mtered, well fornmed, and in true alignnent. Dress exposed
wel ded and sol dered joints smooth. Design door franme sections for use with
the wall construction indicated. Reinforce frames w der than 1220 mmwi th
roll formed steel channels fitted tightly into frame head. Corner joints
shall be well formed and in true alignment. Conceal fastenings where
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practicable. Fabricate franmes with hardware reinforcenent plates welded in
pl ace. Provide nortar guard boxes. Coat inside of franme profile with
bi tum nous coating to a thickness of 1.5 mm

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Frames
Set franmes in accordance with SDI 105. Plunb, align, and brace securely
until permanent anchors are set. Anchor bottons of frames with expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to
adj oi ning construction. Backfill frames with grout.

3.1.2 Door s

Hang doors in accordance with clearances specified in ANSI/SDI 100. After
erection and gl azing, clean and adjust hardware.

3.2 PROTECTI ON
Protect doors and frames from damage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. C ean
t horoughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG

Upon conpl etion, clean exposed surfaces of doors and franes thoroughly.
Renove nmastic snears and ot her unsightly narks.

-- End of Section --
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OVERHEAD ROLLI NG DOORS AND GRI LLES

06/ 97

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 653/ A 653M

ASTM A 167-94

ASTM E 84

ASTM E 330

(1999a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p process

(1994) Standard Specification for
Stai nl ess and Heat Resisting
Chrom um Ni ckel Steel Plate, Sheet and
Strip

(1999) Surface Burning Characteristics of
Buil ding Materials

(1997el) Structural Performance of
Exterior Wndows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ASHRAE HDBK- | P

ASHRAE HDBK- SI

(1997) Handbook, Fundamentals |-P Edition

(1997) Handbook, Fundarmentals SI Edition

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 2

NEMA I CS 6

NEVA MG 1

(1993) Industrial Control and Systemns
Control lers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systemns
Encl osures

(1998) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70

(1999) National Electrical Code
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NFPA 80 (1999) Fire Doors and Fire W ndows
1.2 DESCRI PTI ON

Overhead rolling doors and security grilles shall be spring

count erbal anced, rolling type, with interlocking slats or curtain, conplete
wi t h gui des, fastenings, hood, brackets, and operating nechani sns, and
shal | be designed for use on openings as indicated. Fire doors shall bear
the Underwriters Laboratories, Warnock Hersey, Factory Mitual or other
nationally recogni zed testing | aboratory |label for the rating listed on the
door schedule. Each door shall be provided with a pernanent |abel show ng
the manufacturer's nane and address and the nodel /serial nunber of the
door. Doors in excess of the |abeled size shall be deened oversize and
shall be provided with a listing agency oversize |abel, or a listing agency
oversize certificate, or a certificate signed by an official of the

manuf acturi ng conpany certifying that the door and operator have been
designed to neet the specified requirenents.

1.2.1 W nd Load Requirenents

Doors and conponents shall be designed to withstand the mni num desi gn w nd
| oad as defined in the structural draw ngs and specifications. Doors shal
be constructed to sustain a superinposed |oad, both inward and outward,
equal to 1-1/2 tines the m nimumdesign wind |load. Calculations shall be
provi ded that prove the door design neets the design w ndload requirenents.
As an alternative, test data show ng conpliance wth design w ndl oad

requi renents for the specific door design tested in accordance with the
uniformstatic air pressure difference test procedures of ASTM E 330 shal
be provided. Recovery shall be at l|east 3/4 of the maxi nrum defl ection
within 24 hours after the test load is renmoved. Sound engi neering
principles may be used to interpolate or extrapolate test results to door
sizes not specifically tested

1.2.2 Operational Cycle Life

Al portions of the door, security grille, and operating nmechanismthat are
subj ect to novenent, wear, or stress fatigue shall be designed to operate

t hrough a m ni num nunber of 10 cycl es per hour. One conplete cycle of door
operation is defined as when the door is in the closed position, noves to
the full open position, and returns to the closed position

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Overhead Rolling Doors Unit+—GALE
Security Gill e—GALE

Drawi ngs showi ng the | ocation of each door and security grille
i ncludi ng schedul es. Drawi ngs shall include el evations of each
door type and grille, details and nmethod of anchorage, details of
construction, location and installation of hardware, shape and
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t hi ckness of materials, details of joints and connections, and
details of guides, power operators, controls, and other fittings.

SD- 03 Product Data

Overhead Rol |ing Doors Unit+—GALE
Security Gill e—GALE

Manuf acturer's catal og data, test data, and summary of forces
and | oads on the walls/janbs.

Manuf acturer's preprinted installation instructions.
SD- 06 Test Reports
Tests
Witten record of fire door drop test.
SD- 04 Sanpl es
Overhead Rol li ng Door Unit—G-ALE

Manuf acturer's standard col or sanples of factory applied
fini shes.

SD-07 Certificates
Fire Doors

Oversize labels or certificates stating that the overhead
rolling doors conformto requirenents of this section
Certificates for oversize fire doors stating that the doors and
har dware are manufactured in conpliance with the requirenments for
doors of this type and class and have been tested and neet the
requirenents for the class indicated. Certificate is not required
when fire door has a |isting agency |abel or oversize |abel on the
door bottom bar.

SD-10 Operation and Mai ntenance Data
Qperation and Mai nt enance Manual —G-ALE

Si x copies of the system operati on manual and system mai nt enance
and repair manual for each type of door, security grille, and
control system

1.4  DELIVERY AND STORAGE
Doors and security grilles shall be delivered to the jobsite wapped in a
protective covering with the brands and names clearly nmarked thereon
Store in a dry location that is adequately ventilated and free fromdirt

and dust, water, and other contam nants, and in a manner that permits easy
access for inspection and handl i ng.

1.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1-year period shall be provided.
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1

6 OPERATI ON AND NMAI NTENANCE MANUALS

Operating instructions outlining the step-by-step procedures required for
notori zed door and grille operation shall be provided. The instructions
shal | include the manufacturer's nane, nodel nunber, service nanual, parts
list, and brief description of all equipnment and their basic operating
features. Maintenance instructions listing routine maintenance procedures,
possi bl e breakdowns and repairs, troubl eshooting guides, and sinplified

di agrams for the equipnent as installed shall be provided. A conplete list
of parts and supplies, source of supply, and a list of the high nortality
mai nt enance parts shall be provided.

PART 2 PRODUCTS

2.

2.

1 OVERHEAD ROLLI NG DOORS AND SECURI TY GRI LLES

Doors shall be surface-nounted type with guides at janbs set back a
sufficient distance to clear the opening. Exterior doors shall be nounted
as indicated. Exterior doors need to neet or exceed the requirenents of

t he envel ope design | oads (w nd | oad pressure) as defined under structura
sections. Doors shall mnmeet the criteria specified in ASTM A 167-94 and
ASTM A 653/ A 653M

1.1 Curtains

The curtains shall roll up on a barrel supported at the head of opening on
brackets, and shall be bal anced by helical torsion springs. Steel or

stainl ess steel, as noted, slats for doors |less than 4.6 mw de shall be

m ni mrum bare netal thickness of 0.71 nm. Steel slats for doors from4.6 to
6.4 mw de shall be mnimmbare nmetal thickness of 0.87 mm. Slats for
fire doors over 3.6 mw de and under 6 mw de shall be not |less than 0.87
mm steel. Slats for fire doors 6 mw de or wider shall be not |ess than
1.1 mm steel

1.1.1 Overhead Rolling Fire Doors

A. Provide doors with Underwiters Laboratories, Inc. (UL) for the
fire rating classification 45 m nute.

B. Fire doors are indicated on the drawings. All doors in a rated
partition shall be designated as fire doors. Fire doors shall be
conplete with hardware, accessories, and automatic cl osi ng device.

An automatic cl osing device shall operate upon the fusing of a 74
degree C replaceable fusible link and activation of the building s
fire alarm system

C. Door #903 shall be stainless steel, No. 4 finish. The bottom bar
shall be steel with a phosphate treatnent followed by a |ight gray
baked-on pol yester powder coat; mninum.065 mm (2.5 ml) cured
filmthickness.

D. Door #903 is electric operated and shall match door #903B in
appear ance.

.1.1.2 Non- Rat ed | nsul at ed Over head Doors

A. Doors shall be powdercoat gray finish. The bottom bar shall be
steel with phosphate treatment followed by a |ight gray baked-on
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2.

2.

pol yester powder coat; m ninmum .065 nmcured filmthickness.
1.1.3 Insul ated Rolling Service Doors

The slat system shall supply a mninum R-val ue of 4 when calculated in
accordance with ASHRAE HDBK-| P ASHRAE HDBK-SI. Slats shall be of the flat
type as standard with the manufacturer. Slats shall consist of

manuf acturer's standard foaminsul ation or polystyrene core not |ess than
17 mmthick, conpletely enclosed within nmetal facings. Exterior face of
slats shall be gauge as specified for curtains. Interior face shall be not
l[ighter than 0.56 nm The insul ated slat assenbly shall have a flane
spread rating of not nmore than 25 and a snoke devel opnent factor of not
nore than 50 when tested in accordance with ASTM E 84.

1.2 Security Gille Curtains

Curtain to be fabricated fromtype 66 high strength nylon panels arranged
in a brick style pattern. Assenbled panels to have a clear aperture of 175
x 38 mm Panels to be interconnected using continuous horizontal al um num
rods, 8 mmin dianmeter, 5056 H32 al um num al | oy, spaced 50 mm on center

and | ocked in guides with steel retention rings. Curtain assenbly shall be
conpl etely de-burred and void of sharp edges. Curtain to be attached to
shaft using mnimm 22 gauge steel fastening sections, 100 mmin |ength.

.1.2.1 Fi ni sh

Cl ear anodi zed al um num

.1.3 Endl ocks and W ndl ocks

The ends of each alternate slat for interior doors shall have steel or

gal vani zed iron castings, in accordance with manufacturer's instructions,
to resist lateral force. Endlocks shall be provided in accordance wth
manufacturer's listing on fire doors when required by test results
performed by the code listing agency. In addition to endl ocks, non-rated
exterior doors shall have the manufacturer's standard w ndl ocks as required
to withstand the wind | oad. Wndl ocks shall prevent the curtain from

| eavi ng gui des because of deflection fromspecified wind pressure.

.1.4 Bott om Bar

The curtain shall have a standard bottom bar consisting of two hot-dip

gal vani zed steel angles for steel doors, and heavy duty extruded al um num
88 mMmmhigh by 1.6 mmthick. A sensing edge shall be attached to the bottom
bar of doors that are electric-power operated.

1.5 Door Cui des

A. Fabricate guides with a mininumof 5 mmstructural steel angles.
Provi de wi ndl ock bars of sane material as they are required to
neet the design | oad.

B. CGuides shall be steel structural shapes or fornmed steel shapes, of
a size and depth to provide proper clearance for operation and
resi stance under the design wi ndload. Guides shall be attached to
adj oi ning construction with fasteners recommended by the
manuf acturer. Spacing of fasteners shall be as required to neet
t he m ni mum desi gn wi ndl oad. Doors and gui des in hazardous areas
shal | have static grounding.
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2.1.6 Security Gille Cuides

Heavy duty extruded al um num secti ons designed to conceal wall attachment
fasteners. Incorporate retaining strip to prevent curtain from being
pul | ed from gui des.

2.1.7 Barr el

The barrel shall be steel pipe or commercial wel ded steel tubing of proper
di ameter for the size of curtain. Deflection shall not exceed 2.5 nm per
neter of span. Ends of the barrel shall be closed with netal plugs,
machined to fit the pipe. Al um num plugs are acceptable on non-fire door
barrels.

2.1.8 Springs

Coordi nate with manufacturer's literature to determ ne the amount of
sideroomrequired for spring tension adjustnent.

Ol tenpered helical steel counter-balance torsion springs shall be
installed within the barrel and shall be capabl e of producing sufficient
torque to assure easy operation of the curtain. Access shall be provided
for spring tension adjustnment from outside of the bracket w thout renoving
t he hood.

2.1.9 Bracket s

Brackets shall be of a minimumof 5 nmsteel plates to close the ends of
the permanently lubricated ball or roller bearings at rotating support
points to counter bal ance shaft assenbly and formclosures to include
provi sion for nmounting surfaces for the hood.

2.1.10 Hoods

Hoods shall be steel for exterior doors and security grilles, and stainless
steel to match interior doors, with nmininmmbare nmetal thickness of 0.56 mm
formed to fit contour of the end brackets, and shall be reinforced with
steel rods, rolled beads, or flanges at top and bottom edges. Miltiple
segnent and single piece hoods shall be provided with support brackets of

t he manufacturer's standard design as required for adequate support.

2.1.11 Weat her st ri ppi ng

Exterior doors shall be fully weatherstripped/ soundproofed. A conpressible
and repl aceabl e weat her seal shall be attached full width of the bottom
bar. Wather seal at door guides shall be continuous vinyl or neoprene,
bul b or | eaf type, or shall be nylon-brush type. A weather baffle shall be
provided to i npede the air flow above the hood. Watherstripping shall be
easily replaced w thout special tools.

2.1.12 Qperation (Provide as indicated on the drawings or in the door
schedul e)

2.1.12.1 Manual Crank Operation
Operation shall be by neans of a vertical shaft, gear box, and reduction

gearing and awni ng type handle. Gears shall be of high grade gray
cast-iron. Gear reduction shall be provided to reduce pressure exerted on
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the crank to not over 156 N

2.1.12.2 El ectric Power Operator Wth Auxiliary Chain Hoist Operation

El ectric power operators shall be heavy-duty industrial type. The unit
shal | operate the door through the operational cycle |life specified. The
el ectric power operator shall be conplete with electric nmotor, auxiliary
operation, self-locking wormgear in oil bath for heavy-duty doors, brake,
nmounti ng brackets, push button controls, limt swtches, nagnetic reversing
starter, and all other accessories necessary to operate conponents
specified in other paragraphs of this section. The operator shall be so
designed that the notor may be renpved w t hout disturbing the
l[imt-switches settings and without affecting the energency chai n operator

Doors shall be provided with an auxiliary operator for imediate emergency
manual operation of the door in case of electrical failure. Auxiliary
operation shall be by neans of gal vani zed endl ess chain extending to within
915 mm of the floor. The energency manual operating nechanismshall be so
arranged that it nay be operated fromthe floor without affecting the
settings of the limt switches. A nechanical device shall be included that
wi || disconnect the notor fromthe drive operating mechani sm when the
auxiliary operator is used. Where control voltages differ from notor
voltage, a control voltage transformer shall be provided in and as part of
the electric power operator system Control voltage shall not exceed 120
vol ts.

a. Provide notor operated, UL listed, belt drive operator, horsepower
as reconmended by manufacturer (208/230V THREE PHASE SERVI CE). Provide
open drip proof notor, renovable w thout affecting auxiliary hand chain or
setting limt switches; auxiliary hand chain operator miterlock; UL |isted
thermal overl oad protector; electric brake and rotary unit swtches;

transformer with 24V control secondary; and all integral electrica
conponents prewired to term nal blocks. Include renpvable electric contro
panel .

b. Mtors: Drive notors shall conformto NEMA M5 1, shall be
hi gh-starting torque, reversible type, and shall be of sufficient wattage
and torque output to nove the door in either direction fromany position at
a speed range of 0.18 mper second (6 to 8 inches per second) wi thout
exceeding the rated capacity. Mdttors shall be suitable for operation on
3-phase current and shall be suitable for across-the-line starting. Mtors
shal | be designed to operate at full capacity over a supply voltage
variation of plus or mnus 10 percent of the notor voltage rating. Mdtors
shal |l be provided with overload protection

c. Controls: Control equi pnment shall conformto NEMA | CS 2.
Encl osures shall conformto NEMA ICS 6, Type 12 (industrial use), in
accordance with NFPA 70. Exterior control stations shall be weat herproof
key-operated type with corrosion-resistant cast-netal cover. Each control
station shall be of the three position switch type, marked "OPEN," "CLCSE,"
and "STOP." The "OPEN' and "STOP" controls shall be of the nmonentary
contact type with seal-in contact. The "CLOSE" control shall be of the
nonentary contact type. \When the door is in notion and the "STOP" contro
is pressed, the door shall stop instantly and remain in the stop position
fromthe stop position, the door shall be operable in either direction by
the "OPEN' or "CLOSE" controls. Controls shall be of the full-guarded type
to prevent accidental operation. Readily adjustable limt swtches shal
be provided to automatically stop the doors at their fully open and cl osed
posi tions.
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d. Sensing Edge Device: The bottom edge of electric power operated
doors and security grilles shall have an electric sensing edge for
non- hazardous areas that will reverse the door or grille novement upon
contact with an obstruction and cause the door or grille to return to its
full open position. The sensing edge shall not substitute for a limt
switch. Exterior doors shall be provided with a conbination conpressible
weat her seal and sensing edge.

e. FElectrical Wrk: Conduit and w ring necessary for proper
operation shall be provided under Section 16415 ELECTRI CAL WORK, | NTERI OR
Fl exi bl e connecti ons between doors and fi xed supports shall be nade with
flexible type SJO cable, except in hazardous |ocations where wiring shal
conformto NFPA 70, as appropriate. The cable shall have a spring-I|oaded
automatic take up reel or a coil cord equival ent devi ce.

2.1.12.3 I nsul at ed Overhead Rol Iing Door

A.  Doors, MECHANI CAL ROOMS OVERHEAD DOORS #923A, #923B, #923C, and
#923D.

B. Overhead doors shall be G560 coated with priner coat, gal vanized
steel finished with a phosphate treatnent followed by baked-on
pol yester powder coat, color to be selected by Architect, from
standard range not |ess than 30 col ors, m nimum of .065 nm cured
filmthickness, ASTM D-3363 pencil hardness: H or better

C. Insulated overhead rolling doors shall be nanually operated.
D. The bottombar will be of sane materials with finish to match
doors.

E. Doors and grilles shall be electrically operated as schedul ed, or
where power is provided.

Manual | y opened doors shall be operated by nmeans of nanual crank. Provide
manual crank hoi st operator, including crank gearbox, steel crank drive
shaft and geared reduction unit. Fabricate gear box to conpletely enclose
operating nmechani smand be oil-tight.

2.1.13 I nertia Brake

Interior overhead rolling door and door #903B shall have a mechanica
inertia brake device which will stop the door fromfree fall in any
position, should there be a failure in the nmotor operator brake or roller
chain drive. The unit shall be capable of being reset with a back drive
action.

2.1. 14 Locki ng
Locki ng shall consist of |ocking disc or slide bolt, suitable for padl ock
by others, for crank operated doors. Locking for notor operated doors

shal | consist of self-locking gearing with chain | ock for energency hand
chai n.

PART 3 EXECUTI ON
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3.

1 | NSTALLATI ON

Doors and grilles shall be installed in accordance with approved det ai
drawi ngs and manufacturer's instructions. Anchors and inserts for guides,
brackets, motors, sw tches, hardware, and other accessories shall be
accurately located. Upon conpletion, doors shall be free fromwarp
twist, or distortion. Doors shall be lubricated, properly adjusted, and
denonstrated to operate freely. Fire doors shall be installed in
conformance with the requirenents of NFPA 80 and the manufacturer's

i nstructions.

.2 TESTS

The fire doors shall be drop tested in accordance with NFPA 80 to show
proper operation and full automatic closure and shall be reset in
accordance with the manufacturer's instructions. A witten record of
initial test shall be provided to the Contracting Oficer

-- End of Section --
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SECTI ON 08460

AUTOVATI C SLI DI NG DOCRS
08/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
ALUM NUM ASSOC!I ATI ON ( AA)
AA 45 (1980) Al umi num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

AANVA 101 (1997) Al umi num Vinyl (PVC) and Wod
W ndows and d ass Doors

AANVA 800 (1992; Addenda 1994) Seal ants

AANVA 1503 (1998) Thermal Transm ttance and

Condensati on Resistance of W ndows, Doors
and d azed Wal|l Secti ons

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 1048 (1997; Rev. B) Heat-Treated Flat d ass -
Kind HS, Kind FT Coated and Uncoated d ass

ASTM D 3656 (1997) Insect Screening and Louver Coth
Woven from Vi nyl - Coated d ass Yarns

ASTM E 437 (1992) Industrial Wre Coth and Screens
(Square Opening Series)

ASTM F 842 (1997) Measuring the Forced Entry
Resi stance of Sliding Door Assenblies,
Excl udi ng d azi ng | npact
U.S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)
16 CFR 1201 Architectural @ azing Materials
1.2 SUBM TTALS
Submit the following in accordance with Section 01330, "Submttal
Procedures. "
*8
SD- 02 Shop Drawi ngs
Automatic sliding doors—G-ALE

Submit drawi ngs for automatic sliding doors, operators, and
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accessories that indicate elevations of each door type, full size
sections, thickness, nomi nal gages of netal, fastenings, proposed
nmet hod of installation and anchoring, the size and spacing and
nmet hod of gl azing, details of operating hardware, mnethod and
material for weatherstripping, and type of finish.

SD- 03 Product Data
Automatic sliding doors—G-ALE
Door Oper at or si—G-ALE
Har dwar e—G-ALE
Weat her stri ppi ngi—G-ALE
Fi ni sh—G-ALE
Descri be each type of autonatic sliding door, hardware, fastener
accessory, and finish. |Include descriptive literature, detailed
speci fications, and performance test data.

SD- 04 Sanpl es
Fi ni sh

Submit color chart of factory col or coatings when factory-finished
color coating is to be provided.

SD-10 Operation and Mai ntenance Data
Automatic sliding doors—G-ALE

Submit Data Package 1 in accordance with Section 01700, "Operation
and Mai ntenance Data."

1.3 DELI VERY AND STORAGE

I nspect automatic sliding doors, hardware and accessories, for damage and
unl oad and store doors upright on platforns in accessible spaces with a

m ni mum of handling. The storage spaces shall be dry, adequately
ventilated, free from heavy dust and not subject to combustion products,
sources of water or other conditions that could damage the door. Storage
spaces shall have easy access for inspection and handling of doors.

1.4  WARRANTY
Warranty Period: Three years fromdate of Substantial Conpletion

PART 2 PRODUCTS

2.1 AUTQVATI C SLI DI NG DOORS
Provi de manufacturer's standard automatic entrance door system conplete
with doors, sidelite and transom fram ng, operators, controls, activation
devi ces, safety devices, and accessories as indicated. Conmply with the

fol | owi ng:

2.1.1 Confi guration
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Tel escopi ng sliding doors with energency breakaway capability.
2.1.2 Activation Devices

Activate doors by wall push-plate switch
2.1.3 Door s

Provi de manufacturer's standard 44.5 mmthick glazed doors with mnimum 3.2
mm t hi ck, extruded tubular stile and rail menbers. Fabricate corners with
nmechani cal |y fastened reinforcing brackets or by welding. Incorporate
conceal ed tie-rods that span full length of top and bottomrails.

2.1. 4 Fram ng
Fabricate from extruded al um num or forned-al um num sheet or plate.
2.1.5 Header

Fabricated frommnimum 3.2 nmthick, extruded al um num or forned-al um num
sheet or plate. Conceal operator and roller track in header, providing
access by nmeans of hinged or renpvabl e access panel to permt service and
adjustnment. Secure panel to prevent unauthorized access. Fabricate header
to match depth of framing and to extend full wi dth of door opening.

2.1.6 Carrier Assenbly and Overhead Roll er Track

Manuf acturer's standard carrier assenbly that allows vertical adjustmnent;
consisting of nylon- or delrin-covered ball-bearing-center steel wheels
operating on a continuous roller track, or ball-bearing-center steel wheels
operating on a nylon- or delrin-covered continuous roller track. Support
doors fromcarrier assenbly by cantil ever and pivot assenbly.

2.1.7 Sills

Manuf acturer's standard sill nmenbers and bottom gui de system with
stai nl ess-steel ball-bearing-center roller wheels, and threshold.

2.1.8 Har dwar e

Refer to Division 8 Section "Door Hardware" for requirenments for hardware
itenms other than those indicated to be provided by automati c entrance door
manuf act urer.

2.1.8.1 Emer gency Breakaway Har dware
Provi de rel ease hardware that allows panel to swing out in the direction of
egress to a full 90 degrees fromany position in the sliding node. Maxinum
force to open panel shall be 222 N according to ANSI/BHVA A156. 10.
Interrupt operation of breakaway panel operator while in the breakaway node.
2.1.9 Aut omati ¢ Locki ng
Provide an electrically controlled device to automatically |ock door in the
cl osed position after each cycle. Include exit device indicated to permt
door activation frominside for energency egress.

2.1.10 d azing
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d azing shall be as indicated on the drawi ngs and as specified in Section
08810 d ass and d azi ng

2.1.11 Weat her st ri ppi ng
Provi de four sides of each sliding panel and interlocking stiles and janbs
wi th weat herstripping. Watherstripping shall conformto AAVA 101 and

shal I provi de maxi mum protecti on agai nst the el enents and be desi gned for
ease of replacenent.

2.1.12 Fi ni sh

Finish and color to match curtain wall system specified in Section 08900.
2.2 DOOR OPERATORS

Provi de operators of size recommended by nanufacturer for door size,

wei ght, and novenent; for condition of exposure; and for |ong-term

nmai nt enance-free operation under nornmal traffic load for type of occupancy
i ndicated. Conmply with the foll ow ng:

1. Type: Power operated, conplying with ANSI/BHVA A156. 10.

2. Connections: Provide connections for power and control

Wi ring.

3. M croprocessor Control: Systemthat automatically defines
and sets opening and cl osi ng paraneters.

4. On/OFf Feature: Provide on/off/hold-open switch to contro

el ectric power to operator
2.2.1 El ectronechani cal Operators
Sel f-cont ai ned overhead units, with power opening and cl osi ng nechani sm and
wi th checking in both opening and cl osing cycles. Provide safety-rel ease
clutch for obstructed closing. Provide for manual sliding when power is
of f. Provide operator action as indicated.
2.3  ACTI VATI ON AND SAFETY DEVI CES
Manuf acturer's standard seniflush, wall-nmounted, door control swtch;
consi sting of round or square, flat stainless steel push plate; and
controlling actuator nounted in recessed junction box on each face of door
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Doors, Frames, and Accessories
Install doors, franes, fram ng nenbers, hardware, and accessories in

accordance with approved shop drawi ngs and the requirenents specified
herein. Set frames securely anchored in place to straight, plunb, square,

| evel condition without distortion and in alignnent. |Install door panels
to retain proper weathering contact with frames. Calk netal -to-netal
joints between frane nmenbers and renove excess material. Sealing around

peri meter of door frame and wall openings to provide weatherti ght
installation shall be acconplished in accordance with AAVA 800 and

manuf acturer's recomendati ons. Finished work shall be rigid, neat in
appearance, and free fromdefects. Upon conpletion, adjust sliding doors
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to operate properly. Thoroughly clean alum numfranes and glass in
accordance with manufacturer's recomendati on. Doors danaged prior to
conpl eti on and acceptance shall be restored to original nmanufactured
condition or replaced with new doors as directed.

3.1.2 Protection of AluminumfromDissimlar Materials

3.1.2.1 Auminumto Dissimlar Mtals
Prevent al um num surfaces fromcontacting dissinilar nmetals other than
stainl ess steel, zinc, or white bronze by one or a conbination of the
fol | owi ng:

a. Paint dissimlar netal with one coat of heavy-bodi ed bitum nous
pai nt .

b. Apply cal king between al um num and di ssim | ar netal

c. Paint dissimlar netal with priner, followed by one coat of
al um num pai nt or other suitable | ead-free coating.

d. Use nonabsorptive tape or gasket in permanently dry |ocations.
3.1.2.2 Drai nage fromDissinmlar Mtals

Paint dissinmlar nmetals |ocated in areas where their drai nage washes over
alumi numto prevent the staining of alum num

3.1.2.3 Al umi numto Masonry and Concrete
Prevent al um num surfaces fromcomng into contact with nortar, concrete
or other masonry naterials by applying one coat of heavy-bodi ed bitumn nous
paint to the al um num surfaces.

3.1.2.4 Al umi numto Wod
Prevent al um num surfaces fromcomng into contact with wood, treated wood
or simlarly absorptive materials by one or a conbination of the follow ng

nmet hods:

a. Paint alum numsurfaces with two coats of al um num paint or one
coat of heavy-bodi ed bitum nous paint.

b. Paint the wood, treated wood, or other absorptive surfaces with
two coats of al um num paint and seal contiguous joints with
cal ki ng conpound.

-- End of Section --
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SECTI ON 08710

DOCOR HARDWARE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Rate of Air Leakage Through
Exteri or Wndows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Specinen

ASTM F 883 (1990) Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON, | NC. ( BHWR)

ANS| / BHVA A156. 1 (1997) Butts and Hi nges (BHVA 101)
ANS| / BHVA A156. 3 (1994) Exit Devices (BHVA 701)
ANSI / BHVA Al56. 4 (1992) Door Controls - Cosers (BHVA 301)
ANSI / BHVA Al56. 5 (1992) Auxiliary Locks & Associ ated
Products (BHVA 501)
ANSI / BHVA Al56. 6 (1994) Architectural Door Trim (BHVA 1001)
ANSI / BHVA Al56. 7 (1988) Tenpl ate Hi nge Di nensions
ANSI / BHVA Al56. 8 (1994) Door Controls - Overhead Hol ders
( BHVA 311)
ANSI / BHVA A156. 13 (1994) Mortise Locks & Latches (BHVA 621)
ANSI / BHVA Al156. 16 (1997) Auxiliary Hardware
ANSI / BHVA Al156. 18 (1993) Materials and Finishes (BHVA 1301)
ANSI / BHVA A156. 21 (1996) Threshol ds

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows
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NFPA 101 (1997) Life Safety Code
STEEL DOOR | NSTI TUTE (SDI)
ANSI / SDI 100 (1991) Standard Steel Doors and Franes

UNDERWRI TERS LABCORATORI ES I NC. (UL)

UL BMD (1999) Building Materials Directory

UL 14C (1999) Swi nging Hardware for Standard
Tin-Clad Fire Doors Mounted Singly and in
Pairs

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Har dwar e schedul e
Keyi ng system G RE
Wring Diagrans for Control Systens

SD- 03 Product Data
Har dware itens

SD- 08 Manufacturer's Instructions
Installation

SD- 10 Operation and Mai ntenance Data
Har dwar e Schedul e

SD-11 C oseout Submittals

Key bitting

1.3 HARDWARE SCHEDULE

Construct doors and frames with requirenents specified el sewhere in
Di vi si on 8.

a. The door hardware and franme schedule as submtted by the hardware
consul tant shall include infornation relating to:

1. The | ocation (by room, type, size, fire rating, nmaterial and
finish of doors.

2. The choi ce of hardware set for each door.
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3. The type and finish for each door frane.

4, The reference detail for each threshold configuration for each
door.

5. Detail for head and janb details for door franes.

Prepare and submt hardware schedule in the followi ng form

Ref er ence Mr. UL Mar k

Publ i - Nane Key (If fire ANSI/BHVA
Har d- cation and Con- rated Fi ni sh
war e Quan- Type Catalog trol and Desi gna-
Iltem tity Size No. Fi ni sh No. Synbol s |isted) tion

1.4 KEY BI TTI NG CHART REQUI REMENTS

Submit key bitting charts to the Contracting Oficer prior to conpletion of
the work. |nclude:

a. Conplete listing of all keys (AAl, AA2, etc.).

b. Conplete listing of all key cuts (AAl-123456, AA2-123458).
c. Tabul ation showi ng which key fits which door

d. Copy of floor plan show ng doors and door nunbers.

e. Listing of 20 percent nore key cuts than are presently required in
each nmaster system

1.5 QUALI TY ASSURANCE
1.5.1 Har dwar e Manufacturers and Modifications
Provide, as far as feasible, |ocks, hinges, and closers of one | ock, hinge,

or closer manufacturer's nake. Modify hardware as necessary to provide
features indicated or specified.

A.  The manufacturer shall be a conpany specializing in manufacturing
the products specified in this section with a mninumof five
years docunented experience

B. The Hardware Supplier and Installer shall be approved by the
manufacturer. It shall be a conpany with a mininmumof 5 years
experi ence.

C. Hardware Supplier shall enploy an Architectural Hardware
Consultant to assist in the work in this section

D. Regulatory Requirenents nust conformto applicable codes for
requirenents applicable to fire doors and franes.

E. Products requiring electrical connection shall be listed and
classified by Underwiters Laboratories, Inc., testing firm
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acceptable to the authority having jurisdiction as suitable for
t he purpose specified indicated.

1.6 DELI VERY, STORAGE, AND HANDLI NG

Deliver hardware in original individual containers, conplete with necessary
appurtenances including fasteners and instructions. Mrk each individua
container with item nunber as shown in hardware schedule. Deliver

per manent keys and renovable cores to the Contracting O ficer, either
directly or by certified mail. Deliver construction master keys with the

| ocks.

PART 2 PRODUCTS
2.1 TEMPLATE HARDWARE

Hardware to be applied to netal or to prefinished doors shall be nade to
tenplate. Pronptly furnish tenplate information or tenplates to door and
frame manufacturers. Tenplate hinges shall conformto ANSI/BHVA Al56. 7.

Coordi nate hardware itens to prevent interference with other hardware

2.2 HARDWARE FOR FI RE DOORS AND EXI T DOCORS

Provide all hardware necessary to neet the requirenments of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirenents
specified, even if such hardware is not specifically nentioned under

par agraph entitled "Hardware Schedul e." Such hardware shall bear the

| abel of Underwiters Laboratories, Inc., and be listed in UL BMD or

| abel ed and |isted by another testing | aboratory acceptable to the
Contracting O ficer.

2.3 HARDWARE | TEMS
Hi nges, |ocks, latches, exit devices, bolts, and closers shall be clearly
and pernanently marked with the manufacturer's name or trademark where it
will be visible after the itemis installed. For closers with covers, the
nane or tradenark nay be beneath the cover.

2.3.1 H nges
Hi nges shall neet the standards specified in ANSI/BHVA A 156. 1.

Per f or mance Requi renents

A. Screws: Provide Phillips flat-head screws conplying with the
foll owi ng requirenments:

(1) For netal doors and frames, install machine screws into drilled
and tapped hol es.

(2) Finish screw heads to match surface of hinges
B. Hinge pins: Except as otherw se indicated, provide hinge pins as

foll ows:
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(1) Qut-Swing Exterior Doors: Non-renovabl e pins.

(2) Qut-Swing Corridor Doors with Locks: Non-renpvabl e pins.

(3) Interior Doors: Non-rising pins.

(4) Tips: Flat button and matching plug. Finished to match |eafs.

C. Size: Size hinges in accordance with specified nmanufacturer's
publ i shed recomendati ons.

D. Quantity: Furnish one pair of hinges for all doors up to 1500mm

Furni sh one additional hinge for each 750mm or fraction thereof
(Type (L) Door - provide 6 per janb nmin.).

Hi nge Sizes Chart

Hei ght of Hi nge

Thi ckness of Doors W dth of Doors (Length of Joint)
in Mllinmeters in Mllinmeters in Mllinmeters

44 (typ) Over 915 to 1220 127 Heavy Wi ght
44 Over 1220 152 Heavy Wi ght
51, 57, and 64 To 1065 127 Heavy Wi ght
51, 57, and 64 (Type L) Over 1065 152 Heavy Wi ght

2.3.1.1 Cont i nuous Hi nges

Performance requirenents: full nortise, tenplated, anodi zed al um num
2.3.2 Locks and Latches
2.3.2.1 Mortise Locks and Latches

Meet the requirenments defined in the ANSI/BHVA 156.13, "Mrtise Locks and
Latches (BHMVA 611)."

Per f or mance Requi renents

A. Locksets and | atchsets to be UL Listed heavy-duty nortise type
70mm backset .

B. Latch bolts to be 20mm throw stainless steel anti-friction

C. Provide appropriate strikes, with lip to center dinensions
required with wought strike boxes.

D. Finish to be BHVA 630-SS. Knobs and Roses of nortise |ocks shal
have screw ess shanks and no exposed screws.

ANSI / BHVA Al156. 13, Series 1000, Operational Gade 1, Security G ade 2.
Provide nortise | ocks with escutcheons not less than 178 by 57 mmwith a
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bushing at |least 6 mmlong. Cut escutcheons to suit cylinders and provide
trimitems with straight, beveled, or smoothly rounded sides, corners, and
edges. Provide solid cast levers with ends that return to the door

2.3.3 Exit Devices
Per f or mance Requi renents

A. Exit devices shall be "UL" listed for life safety. Al exit
devices for fire-rated openings shall have "UL" |abels for "Fire
Exit Hardware."

B. Al exit devices shall be nade of stainless steel, material plated
to the standard architectural finishes to match the bal ance of the
door hardware. Painted or anodi zed al umi num fini shes are not
accepted. Touch pad shall be stainless steel

C. Provide appropriate strikes, with lip to center dinensions
required with wought strike boxes.

D. Al exit devices shall be from one nanufacturer

Al series exit devices shall incorporate a fluid danper, which decel erates
the touchpad on its return stroke and elim nates noise associated with exit
device operation. All exit devices shall be non-handed. Touch pad shal
extend a minimmof 1/2 of the door width and shall be a mnimum of 56mmin
height. Reset lever to its operating position by a sinple uplift notion.
Al latchbolts to be the dead | ocking type. Latchbolts shall have a
self-lubricating coating to reduce wear. Plated or plastic coated

| atchbolts are not acceptable.

ANSI / BHVA A156.3, Grade 1. Provide adjustable strikes for rimtype and
vertical rod devices. Provide open back strikes for pairs of doors with
nortise and vertical rod devices. Touch bars shall be provided in |ieu of
conventional crossbars and arns. Provide escutcheons, not |ess than 178 by
57 mm

2.3. 4 Cylinders and Cores
Requi red Manufacturer: Best Locking Systens

Per f or mance Requi renents

A. Use the Grand master lock to neet the requirenment of the Owmer's
exi sting system

B. Equip locks with cylinders for interchangeabl e-core pin tunbler
inserts. Furnish only tenporary inserts for the construction
peri od, and renove these when directed.

C. Furnish final cores and keys for installation by Oaner.

D. Metals: Construct lock cylinder parts frombrass or bronze,

stai nl ess steel, or nickel silver
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2.

E. Conmply with Omer's instructions for nmaster keying and, except as
otherw se indicated, provide individual change key for each | ock
that is not designated to be keyed alike with a group of related
| ocks.

(1) Permanently inscribe each key with nunber of lock that identifies
cylinder manufacturer's key synbol, and notation, "DO NOT

DUPLI CATE. "
F. Key material: Provi de keys of nickel silver only.
G Key quantity: Furni sh 3 change keys for each |ock, 6 naster keys

for each master system and 5 grandnaster keys for each
grandnaster system

(1) Furnish one extra blank for each | ock
(2) Deliver keys to the contracting officer

Provi de cylinders for new | ocks, including | ocks provided under ot her
sections of this specification. Cylinders shall be fully conmpatible with
products of the Best Lock Corporation and shall have interchangeabl e cores
whi ch are renovabl e by a special control key. The cores shall have seven
pin tunblers and shall be factory set using the A4 system and F keyway.
Submit a core code sheet with the cores. The cores shall be naster keyed
in one systemfor this project. Provide construction interchangeabl e cores.

.3.5 Keyi ng System

Provide a grand master keying system Provide construction interchangeabl e
cores. Provide key cabinet as specified.

.3.6 Lock Trim

Cast construction and commercial plain design

.3.6.1 Lever Handl es

Provide lever handles in lieu of knobs in all locations. Lever handles for
exit devices shall nmeet the test requirenents of ANSI/BHVA Al156. 13 for
nortise | ocks. Lever handle | ocks shall have a breakaway feature (such as
a weakened spindle or a shear key) to prevent irreparable danmage to the

| ock when a force in excess of that specified in ANSI/BHVA A156.13 is
applied to the I ever handle. Lever handles shall return to within 13 mm of
t he door face.

.3.6.2 Texture

Provi de knurl ed or abrasive coated knobs or |ever handl es for doors which
are accessible to blind persons and which |l ead to nechanical and utility
ar eas.

3.7 Keys
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Furni sh one file key, one duplicate key, and one worki ng key for each key
change and for each naster and grand master keying system Furnish one
addi ti onal working key for each | ock of each keyed-alike group. Furnish
two grand nmaster keys, ten construction naster keys, one control key for
renovabl e cores. Furnish a quantity of key blanks equal to 20 percent of
the total nunmber of file keys. Stanp each key with appropriate key control
synbol and "U.S. property - Do not duplicate.” Do not place room nunber on
keys.

Furni sh seven change keys for each interchangeable core, furnish two
control keys, six master keys, and six construction master keys. Furnish a
gquantity of key blanks equal to 20 percent of the total nunber of change
keys. Stanp each key with appropriate key control synbol and "U. S.
property - Do not duplicate.” Do not place room nunbers on keys. Place
room nunbers in the key cabi net.

2.3.8 Door Bolts
Per f or mance Requi renents

A. Flush bolts to be forged brass , with dianeter bolts. Plunger to
be supplied with mlled surface one side which fits into a
mat chi ng gui de

ANSI / BHVA Al156.16. Provi de dustproof strikes for bottombolts, except for
doors having netal thresholds. Automatic latching flush bolts: ANSI/BHVA
A156. 3, Type 25.

2.3.9 Cl osers

For fire doors, neet the standards defined in UL 14C, "Sw ngi ng Hardware
for Standard Tin-Clad Fire Doors Munted Singly and in Pairs.

ANSI / BHVA A156. 4, Series C02000, Grade 1, with PT 4C. Provide with
brackets, arms, nounting devices, fasteners, full size covers, except at
storefront nounting, and other features necessary for the particular
application. Size closers in accordance with nanufacturer's
recomendati ons, or provide nulti-size closers, Sizes 1 through 6, and |i st
sizes in the Hardware Schedul e. Provide manufacturer's 10 year warranty.

Per f or mance Requi renents
A. Al closers are to be nounted on the door rather than the frane.

B. Cdosers are to have full rack and pinion hydraulic operation with
separate controls for closing and | atching speeds.

C. Cdoser to have high strength cast iron cylinder and all
tenperature fluid.

D. Hydraulic regulation to be controlled by tanper-proof,

non-critical screw valves, adjustable with a hex wench. Separate
adj ustnents for back check, general speed, and |latch speed. Use

SECTI ON 08710 Page 10



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

doubl e-1 ever armclosers with delay option

E. Door closers shall have fully hydraulic, full-rack and pinion
action with a high strength cast iron cylinder.

F. Hydraulic fluid shall be of a type requiring no seasonal closer
adj ustnent for high tenperatures ranging from 120 degrees F (49
degrees C) to -30 degrees F (-35 degrees O

G Spring power shall be continuously adjustable over the full range
of closer sizes, and all ow for reduced opening force for the
physi cal | y handi capped. Hydraulic regulation shall be by
tanper-proof, non-critical valves. osers shall have separate
adjustnent for |atch speed, general speed and back check.

H Al closers shall have solid forged steel main arns (and forearns
for parallel armclosers) and where specified shall have a cast-in
solid stop on the closer shoe ("cush"). Where door travel on
out -swi ng doors nust be linmted, use "cush" type closers
Auxiliary stops are not required when cush type closers are used.

I. Al closers shall be certified to exceed ten-mllion (10,000, 000)
full load cycles by a recogni zed i ndependent testing |aboratory.
Al'l closers (overhead, surface and conceal ed) shall be of one
manuf acturer and carry nmanufacturer's ten-year warranty (electric
closers to have two-year warranty.

J. Access-Free Manual d osers: Wier e manual closers are indicated
for doors required to be accessible to the physically handi capped,
provi de adjustable units conplying with ADA and ANSI A-117.1
provi sions for door opening force.

K. Cosers to be installed to all ow door swi ng as shown on pl ans.
Doors swinging into exit corridors shall provide for corridor
clear width as required by code. Were possible, nmount closers
i nsi de roons.

L. Powder coating finish to be certified to exceed 100 hours salt
spray testing by ETL, an independent testing |aboratory used by
BHVA for ANSI certification. Finish shall be BHVA 689- Al um humto
mat ch remai ni ng hardwar e

M Coordinate with Frame Manufacturer so slots and reinforcenents are
pl aced in head for closer and stops.

2.3.9.1 Identification Marking
Engrave each closer with manufacturer's nanme or tradenmark, date of
manuf acture, and manufacturer's size designation |ocated to be visible
after installation

2.3.10 Over head Hol ders

A. The overhead holder will be used where there is no way to nount a
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stop. Magnetic hold opens are noted in the door schedule and at
all fire doors, unless otherw se noted.
B. The electric door holders shall provide units designed to hold
door open in the open condition under nornmal usage and to rel ease
the door automatically under fire conditions.
ANSI / BHVA A156. 8.
Per f or mance Requi renents
A.  Provide door holders of stainless steel finish (630).
2.3.11 Door Protection Plates

Per f or mance Requi renents

A.  Provide manufacturers standard exposed fasteners for door trim
units consisting of either nmachine screws or self-tapping screws.

B. Materials:

(1) Metal Plates: Stainless steel, 1.6 mMm

C. Fabricate protection plates not nore than 38.1 nmless than door
wi dth on hinge side and not nore than 15nm |l ess than door wi dth on
pul I side.

D. Heights:

(1) Kick plates to be 900 mMmin height. Use on all doors with closers
on push side.

(2) Mop plates to be 101.6 mmin height, and shall be located in
nopabl e fl oor areas.

(3) Arnor plates to be 914.4 mmin height. Arnor plates on fire doors
to conply with NFPA 80. Use arnor plates on all type (E) doors
and ot hers as not ed.

ANSI / BHVA Al156. 6.

2.3.11.1 Si zes of Arnor and Kick Pl ates
Wdth for single doors shall be 50 mmless than door width; width for pairs
of doors shall be 25 mmless than door width. Height of kick plates shal
be 250 mm for flush doors and 25 mm | ess than height of bottomrail for
panel doors. Height of arnor plates shall be 900 mm unl ess otherw se
noted. Height of nop plates shall be 150 mm

2.3.12 Door Stops and Silencers

Per f or mance Requi renents
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A. Refer to Hardware Headi ngs.

ANSI / BHVA A156.16. Silencers Type L03011. Provide three silencers for
each single door, two for each pair

2.3.13 Padl ocks
ASTM F 883.
2.3.14 Threshol ds
Per f or mance Requi renents

A. VWere vertical and rod exit devices are used and for other
out swi ngi ng exterior doors, ANSI/BHVA 156.21, use type J 35100.

ANSI / BHVA Al156.21. Use J35100, with vinyl or silicone rubber insert in
face of stop, for exterior doors opening out, unless specified otherw se.

2.3.15 Wather Stripping
Per f or mance Requi renents

A. Coordinate with the hollow netal door specification. Do not use
interlocking or spring tension type on holl ow netal doors and
franmes.

B. A set shall include head and janb seals, sweep strips, and, for
pairs of doors, weatherstripping on the inactive second
coordi nated door. Air |eakage of weather stripped doors shall not
exceed 2.19 x 10-5 cns per minute of air per square neter of door
area when tested in accordance with ASTM E 283. Wat herstri ppi ng
shal | be extruded al um num retai ners.

2.3.16 Li ght proofi ng and Soundpr oofi ng

A set shall include adjustable doorstops at head and janbs and an automatic
door bottom both of extruded al um num clear (natural) anodized, surface
applied, with vinyl fin seals between plunger and housing. Doorstops shal
have solid neoprene tube, silicone rubber, or closed-cell sponge gasket.
Door bottons shall have adjustable operating rod and silicone rubber or

cl osed-cel |l sponge neoprene gasket. Doorstops shall be mtered at corners.

2.3.17 Speci al Tool s

Provi de special tools, such as spanner and socket w enches and doggi ng
keys, required to service and adjust hardware itens.

2.4 FASTENERS
Provi de fasteners of proper type, quality, size, quantity, and finish with
hardware. Fasteners exposed to weather shall be of nonferrous netal or

stainless steel. Provide fasteners of type necessary to acconplish a
per manent installation
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2.5 FI NI SHES

ANSI / BHVA Al156.18. Hardware shall have BHVA 630 finish (satin stainless
steel), unless specified otherwise. Provide itens not manufactured in
stainless steel in BHVA 626 finish (satin chrom um pl ated) over brass or
bronze, except surface door closers which shall have al um num powder coat
paint finish. Interior steel hinges shall have BHVA 652 finish (satin
chromum plated). Hinges for exterior doors shall be stainless steel with
BHVA 630 finish. Exit devices shall be BHVA 626 finish. Exposed parts of
conceal ed closers shall have finish to match | ock and door trim

2.6 KEY CABI NET AND CONTROL SYSTEM
ANSI / BHVA A156.5, Type E8311 (600 hooks).

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install hardware in accordance with manufacturers' printed instructions.
Fasten hardware to wood surfaces with full-threaded wood screws or sheet
nmetal screws. Provide nmachine screws set in expansion shields for
fastening hardware to solid concrete and masonry surfaces. Provide toggle
bolts where required for fastening to hollow core construction. Provide
t hrough bolts where necessary for satisfactory installation

3.1.1 Weat her Stripping Installation

Handl e and install weather stripping so as to prevent damage. Provide ful
contact, weather-tight seals. Doors shall operate w thout binding.

3.1.1.1 St op- Appl i ed Weat her Stri ppi ng

Fasten in place with color-matched sheet netal screws not nore than 225 mm
o.c. after doors and franes have been finish painted.

3.1.2 Li ght proofi ng and Soundproofing Installation
Install as specified for stop-applied weather stripping.

3.1.3 Threshol d Installation
Extend thresholds the full wi dth of the opening and notch end for janb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadm um pl ated, countersunk, steel screws in expansion sl eeves.

3.2 FI RE DOORS AND EXI T DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for
exit doors.

3.3 HARDWARE LOCATI ONS
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3.

3.

ANSI / SDI 100, unless indicated or specified otherw se.

a. Kick and Arnor Plates: Push side of single-acting doors. Both
si des of doubl e-acting doors.

b. Mp Plates: Bottomflush with bottom of door.
4 KEY CABI NET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate
keys. Place other keys in appropriately marked envel opes, or tag each key.
Furni sh conplete instructions for setup and use of key control system On
tags and envel opes, indicate door and room nunbers or nmmster or grand

nmast er key.

.5 FI ELD QUALI TY CONTRCL

After installation, protect hardware from paint, stains, blem shes, and

ot her damage until acceptance of work. Submt notice of testing 15 days
bef ore schedul ed, so that testing can be witnessed by the Contracting

O ficer. Adjust hinges, locks, latches, bolts, holders, closers, and other
itens to operate properly. Denponstrate that permanent keys operate
respective | ocks, and give keys to the Contracting Officer. Correct,
repair, and finish, as directed, errors in cutting and fitting and damage
t o adj oi ni ng worKk.

6 HARDWARE SETS

LI ST OF HARDWARE SETS

HW 1 (EACH PAIR TO HAVE: )

EACH PAI R TO HAVE:

2

NREPNRPRPNNNNRPRNRRPR

CONTI NUQUS HI NGES Al156.2 2000 FULL MORTISE X
FOR PONER TRANSFER

ELECTRI C EXI T DEVI CE EL-GR 1, TYPE 8, FUNC 05

ELECTRI C EXI T DEVI CE EL-GR 1, TYPE 8, FUNC 01

CYLI NDER E™211 (RO

PONER TRANSFERS Al156. 23/ E0O0001

PONER SUPPLY Al156. 23/ E0O0001

CARD READER Ref erence Section 13210

PULLS J401- 10

OPERATORS Al156. 19

ACTUATORS Al156. 19

OVERHEAD STOPS C51541

THRESHOLD J32103

SET DOOR SEALS BY FRAME MANUFACTURER

DOOR BOTTOM SEALS BY DOOR MANUFACTURER

ASTRAGAL SET BY DOOR MANUFACTURER

DOOR PGCsSI TI ON SW TCHES Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF ELECTRI CAL AND SECURI TY HARDWARE W TH

ELECTRI CAL AND SECURI TY SYSTEMS.
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HW 2

EACH PAI R TO HAVE:

2 CONTI NUQUS HI NGES Al156.2 2000 FULL MORTI SE
2 PUSH PULL SETS J504

2 OPERATORS Al156. 19

2 ACTUATORS Al156. 19

2 OVERHEAD STOPS C51541

NOTES: COORDI NATE | NSTALLATI ON OF ELECTRI CAL HARDWARE W TH ELECTRI CAL
SYSTEM

HW 3

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES A8112/ AB111

1 LOCKSET FO7

1 CYLI NDER E09211 (RC)

1 ELECTRI C STRI KE E09313

1 PONER SUPPLY Al156. 23/ E0O0001

1 CARD READER Ref erence Section 13210
1 CLCSER C72021 PT4C, D, G

1 Kl CK PLATE J102 10 X 2 LDW

1 DOOR PGCSI TI ON SW TCH Al156. 23/ E0O0001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL
SECURI TY SYSTEMS.

HW 4

EACH PAI R TO HAVE:

1 CONTI NUQUS HI NGE Al156.2 2000 FULL MORTI SE
X CUT FOR POAER TRANSFER

1 CONTI NUQUS HI NGE Al156.2 2000 FULL MORTI SE

1 ELECTRI C EXI T DEVI CE EL-GR 1, TYPE 8, FUNC 05

1 EXI T DEVI CE GR 1, TYPE 8, FUNC 01

1 CYLI NDER E09211 (RC

1 PONER TRANSFER Al156. 23/ E0O0001

1 PONER SUPPLY Al156. 23/ E0O0001

1 CARD READER Ref erence Section 13210

2 PULLS J401- 10

2 OHC CLOSERS C75032 PT 8A, D, F

2 WALL BUMPERS L12101

2 DOOR PGCsSI TI ON SW TCHES Al156. 23/ E0001

NOTES: COCRI DI NATE | NSTALLATI ON OF ELECTRI CAL AND SECURI TY HARDWARE W TH
ELECTRI CAL, SECURI TY AND FI RE SYSTEMS.

HW 5
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EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 WALL BUMPER

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM SEAL

HW 6
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 DUMW TRI' M
1 ROLLER LATCH
1 WALL BUMPER

HW 7
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 WALL BUMPER

HW 8
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 ELECTRI C STRI KE

1 POVNER SUPPLY

1 CARD READER

1 CLOSER

1 OVERHEAD STOP

1 Kl CK PLATE

1 DOOR POSI TI ON SW TCH

A8112
FO4

E09211 (RQ)
L12101
J12303
R3C265
R3E325

A8112
FOO
E19091
L12101

A8112
FO4

E09211 (RQ)
L12101

A8112/ AB111

FO7

E09211 (RC

E09323

Al156. 23/ E0O0001

Ref erence Section 13210
C72011 PT 4C, D, H
C54541

J102 10 X 2 LDW

Al156. 23/ E0O0001

NOTES: COORDI NATE SECURI TY AND ELECTRI CAL HARDWARE W TH
SECURI TY AND ELECTRI CAL SYSTEMS.

HW 9
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 WALL BUMPER

A8112
FO7

E09211 (RQ)
L12101
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HW 10
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 CLOSER

1 OVERHEAD STOP
1 Kl CK PLATE

HW 11
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE
1 WALL BUMPER

HW 12
EACH DOCR TO HAVE:

PAI R HI NGES

EXI T DEVI CE

CYLI NDER

PULL

CLOSER

Kl CK PLATE

SET DOOR SEALS
DOOR BOTTOM SEAL

RPRRPRRPRPPRPPRPW

HW 13

EACH PAI R TO HAVE:

3 PAI R HI NGES

1 SET FLUSHBOLTS
1 DEAD LOCK

HW 14

EACH PAI R TO HAVE:

PAI R HI NGES
EXI T DEVI CE
EXI T DEVI CE
CYLI NDER
PULLS
CLOSERS

NNRFRPRFRPEFEP®W

I nvestigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008
A8112
F13
E09211 (RC)

Cr2011 PT 4C, D, H

C54541

J102 10 X 2 LDW

A8112/ A8111
FO7
E09211 (RQ)

C72011/ Cr72021 PT 4C, D, H
J102 10 X 2 LDW

L12101

A8111
GR 1. TYPE 1,
E09211 (RQ)
J401- 10
C72021 PT 4C,

FUNC 03

D G

J102 10 X 2 LDW

ROE165
R3A315

A8112

L14081 X L14021

F18

A8111
GR 1, TYPE 8,
GR 1, TYPE 8,
E09211 (RQ)
J401- 10
C72021 PT 4C,
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2 Kl CK PLATES J102 10 X 2 LDW
HW 15

EACH DOCR TO HAVE:

1 CONTI NUQUS HI NGE Al156.2 2000 FULL MORTISE X CUT FOR
PONER TRANSFER

1 ELECTRI C EXI T DEVI CE EL-FR 1, TYPE 1, FUNC 03

1 CYLI NDER E09211

1 PONER TRANSFER Al156. 23/ E0O0001

1 PONER SUPPLY Al156. 23/ E0O0001

1 CARD READER Ref erence Section 13210

1 PULL J401- 10

1 OHC CLOSER C75032 PR 8A, D, F X ST

1 OVERHEAD STCP C53541

1 THRESHOLD J32103

1 SET DOOR SEALS BY FRAME MANUFACTURER -

1 DOOR BOTTOM SEAL BY DOOR MANUFACTURER -

1 DOOR PGCSI TI ON SW TCH Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF SECURI TY AND ELECTRI CAL HARDWARE W TH
SECURI TY AND ELECTRI CAL SYSTEMS.

HW 16

EACH DOCR TO HAVE:

1-1/2 PAIR HI NGES A8112/ A8111

1 LOCKSET FO5

1 CYLI NDER E09211 (RC)

1 CLOSER C72011/ C72021 PT 4C, D, H
1 KI CK PLATE J102 10 X 2 LDW

1 WALL BUMPER L12101

HW 17

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES A8111

1 PUSH J301 4 X 16

1 PULL J405 4 X 16

1 CLOSER Cr2021 PT 4C, D, G
1 Kl CK PLATE J102 10 X 2 LDW
HW 18

EACH DOCR TO HAVE:

1 PAI R HI NGES A5111 X NRP

1 ELECTRI C HI NGE EL-A5111 X ETW 4
1 MORTAR GUARD A156. 23/ E00001

1 ELECTRI C LOCKSET EL- FO7- MOD

1 CYLI NDER E09211 (RC)
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POVNER SUPPLY

CARD READER

CLOSER

THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEAL
DOOR POSI TI ON SW TCH

PR RPRPR PR

Al156. 23/ E0O0001

Ref erence Section 13210
C72021 PT 4C, D, G
J32103

R3E165

R3E435

Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF SECURI TY HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.

HW 19

EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
LOCKSET

CYLI NDER
CLOSER

WALL BUMPERS

NP PP P W

HW 20
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 PASSAGE SET

1 CLOSER

1 Kl CK PLATE

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM SEAL

HW 21

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 PASSAGE SET

1 CLOSER

1 Kl CK PLATE

HW 22

EACH PAI R TO HAVE:

1 CONTI NUOUS HI NGE
CONTI NUQUS HI NGE
ELECTRI C EXI T DEVI CE
EXI T DEVI CE

CYLI NDER
POVNER TRANSFER

N

A8112/ A8111

L14081 X L14021

FO7

E09211 (RQ)

C72011/ C72021 PT 4C, D, H
L12101

A8111

FO1

Cr2021 PT 4C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3E325

A8111

F13

Cr2021 PT 4C, D, G
J102 10 X 2 LDW

Al156.2 2000 FULL MORTISE X CUT FOR

POAER TRANSFER
A156. 2 2000 FULL MORTI SE
EL-GR 1, TYPE 8, FUNC 05
GR 1, TYPE 8, FUNC 01
E09211 (RQ)
A156. 23/ EO0001
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POVNER SUPPLY

CARD READER

PULLS

OHC CLOSERS

OVERHEAD STOPS
THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEALS
ASTRAGAL SET

DOOR POSI TI ON SW TCHES

NEFEFNFPEFEPNNDNPRPPRE

DACA21- 02- R- 0008

Al156. 23/ E0O0001

Ref erence Section 13210
J401- 10

C75032 PT 8A, D, F X ST
C53541 X SP/LO

J32103

BY FRAME MANUFACTURER
BY DOOR MANUFACTURER
BY DOOR MANUFACTURER
Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF ELECTRI CAL AND SECURI TY HARDWARE
W TH ELECTRI CAL AND SECURI TY SYSTEMS.

HW 23

EACH PAI R TO HAVE:

2 CONTI NUQUS HI NGES
2 PUSH PULL SETS

2 OHC CLOSER

2 FLOCR STOPS

HW 24

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 ELECTRI C STRI KE

1 POVNER SUPPLY

1 CARD READER

1 CLOSER

1 Kl CK PLATE

1 WALL BUMPER

1 DOOR POSI TI ON SW TCH

Al156.2 2000 FULL MORTI SE
J504

Cr5032 PT 8A, D, F
L12131

A8112/ AB111

FO7

E09211 (RC

E09323

Al156. 23/ E0O0001

Ref erence Section 13210
C72011 PT 4C, D, H
J102 10 X 2 LDW

L12101

Al156. 23/ E0O0001

NOTES: COORDI NATE SECURI TY AND ELECTRI CAL HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.

HW 25

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 PASSAGE SET

1 CLOSER

1 WALL BUMPER

HW 26

EACH DOCR TO HAVE:

A8112

FO1

C72011/ Cr72021 PT 4C, D, H
L12101
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1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 ELECTRI C STRI KE
1 POVNER SUPPLY

1 CARD READER

1 CLOSER

1 Kl CK PLATE

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM
1 DOOR POSI TI ON SW TCH

A8111

FO7

E09211 (RC

E09323
Al156. 23/ E0O0001

Ref erence Section 13210
C72021 PT 4C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3E325
Al156. 23/ E0O0001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SECURI TY

SYSTEMS.

HW 27

EACH PAI R TO HAVE:

PAI R HI NGES

SET AUTO FLUSHBOLTS
DUST PROOF STRI KE
COORDI NATCR

LOCKSET

CYLI NDER

TRI M PROTECTCR
CLOSERS

Kl CK PLATES

NNRPRPRRPRRPRRPPEPW

HW 28

EACH DOCR TO HAVE:

A8112/ A8111
A156.3, TYPE 25
L14021

A156.3, TYPE 21
F13

E09211 (RQ)

J200

C72021 PT 4C, D, G
J102 10 X 2 LDW

NOTES: ALL HARDWARE BY VAULT MANUFACTURER

HW 29
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 WALL BUMPER

HW 30
EACH PAI R TO HAVE:

2-1/2 PAI R H NGES

1 ELECTRI C HI NGE

1 MORTAR GUARD

1 SET FLUSHBOLTS

1 ELECTRI C LOCKSET

A8112
FO5

E09211 (RQ)
L12101

A8112

EL- AB112 X ETW 4
Al156. 23/ EO0001
L14081 X L14021
EL- FO7r MOD
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CYLI NDER

POVNER SUPPLY

CARD READER

CLOSER

OVERHEAD STOPS

Kl CK PLATES

DOOR POSI TI ON SW TCHES

NNN PR PR R

DACA21- 02- R- 0008

E09211 (RC

Al156. 23/ E0O0001

Ref erence Section 13210
C72011 PT 4C, D, H
C54541

J102 10 X 2 LDW

Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF SECURI TY HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.
HW 31
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 Kl CK PLATE
1 WALL BUMPER

HW 32
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE
1 WALL BUMPER

HW 33
EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
LOCKSET

CYLI NDER

LOCK PROTECTOR
CLOSER

Kl CK PLATES
WALL BUMPERS

NNRPRPPRPPRPPW

HW 34
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE

A8112/ A8111

F13

E09211 (RQ)

J102 10 X 2 LDW
L12101

A8112/ A8111

F13

E09211 (RQ)

C72011 PT 4C, D, H
J102 10 X 2 LDW
L12101

A8112/ A8111

L14081 X L14021

F13

E09211 (RQ)

J200

C72021 PT 4C, D, H X 180°
J102 10 X 2 LDW

L12101

A8112/ A8111

F13

E09211 (RQ)

C72021 PT 4C, D, G
J102 10 X 2 LDW
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HW 35
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 CLOSER

1 THRESHOLD

1 SET DOOR SEALS

1 DOOR BOTTOM SEAL

1 DRI P CAP

1 DOOR POSI TI ON SW TCH

DACA21- 02- R- 0008

A5112 X NRP
FO7

E09211 (RQ)

C72021 PT 4C, D, G
J32103

R3E165

R3E435

R3Y005
A156. 23/ EO0001

NOTES: COORDI NATE | NSTALLATI ON OF SECURI TY HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.
HW 36
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE

1 FLOCR STOP

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM

HW 37
EACH PAI R TO HAVE:

2-1/2 PAI R H NGES

1 ELECTRI C HI NGE

1 MORTAR GUARD

1 AUTO FLUSHBOLTS

1 DUST PROOF STRI KE
1 COORDI NATCR

1 ELECTRI C LOCKSET
1 CYLI NDER

1 POVNER SUPPLY

1 CARD READER

2 CLOSERS

2 Kl CK PLATES

1 THRESHOLD

1 SET DOOR SEALS

2 DOOR BOTTOM SEALS
1 ASTRAGAL SET

2 DOOR POSI TI ON SW TCHES

A8112
F13

E09211 (RQ)

C72011 PT 4C, D, H
J102 10 X 2 LDW
L12131

R3C265

R3E325

A8112

EL- A8112 X ETW 4
Al156. 23/ E0O0001

Al156. 3, TYPE 25
L14021

Al156. 3, TYPE21

EL- FO7 MOD

E09211 (RC)

Al156. 23/ E0O0001

Ref erence Section 13210
C72021 PT 4C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3B345

BY DOOR MANUFACTURER
Al156. 23/ E0O0001

NOTES: COORDI ATE | NSTALLATI ON OF SECURI TY HARDWARE W TH SECURI TY AND
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ELECTRI CAL SYSTEMS.
HW 38
EACH PAI R TO HAVE:

2-1/2 PAI R H NGES

1 ELECTRI C HI NGE

1 MORTAR GUARD

1 SET FLUSHBOLTS

1 ELECTRI C LOCKSET

1 CYLI NDER

1 POVNER SUPPLY

1 CARD READER

1 CLOSER

2 Kl CK PLATES

1 THRESHOLD

1 SET DOOR SEALS

2 AUTO DOOR BOTTOM SEALS
1 ASTRAGAL SET

2 DOOR POSI TI ON SW TCHES

DACA21- 02- R- 0008

A8112

EL- A8112 X ETW 4
Al156. 23/ E0O0001
L14081 X L14021

EL- FO7 MOD

E09211 (RC)

Al156. 23/ E0O0001

Ref erence Section 13210
C72021 PT4C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3B345

BY DOOR MANUFACTURER
Al156. 23/ E0O0001

NOTES: COORDI NATE | NSTALLATI ON OF SECURI TY HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.

HW 39

EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
PASSAGE SET
CYLI NDER
CLOSER

Kl CK PLATES
WALL BUMPERS
ASTRAGAL SET

PNNR PP P W

HW 40
EACH DOCR TO HAVE:

MAG LOCK

POVNER SUPPLY

SCANNER

REQUEST TO EXI T BUTTON
CARD READER

N

A8112

L14081 X L14021

FO1

E09211

Cr2051 PT 4C, D, H
J102 10 X 2 LDW
L12101

BY DOOR MANUFACTURER

E08501 X MBS X DSM
A156. 23/ E00001
A156. 23/ E00001
A156. 23/ E00001

BY OTHERS

NOTES: BALANCE OF HARDWARE BY DOOR MANUFACTURER. COORDI NATE | NSTALLATI ON
OF ELECTRI CAL AND SECURI TY HARDWARE W TH ELECTRI CAL, SECURI TY AND FI RE

SYSTEMS.

HW 41
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EACH DOCR TO HAVE:
1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 OVERHEAD HOLDER
1 Kl CK PLATE

HW 42

EACH DOCR TO HAVE:

1 CYLI NDER

HW 43

EACH DOCR TO HAVE:

1 DOOR POSI TI ON SW TCH

A8112/ A8111

F13

E09211 (RQ)
C55511

J102 10 X 2 LDW

E09211 (RQ)

A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.
BALANCE OF HARDWARE BY DOOR MANUFACTURER.

HW 44

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 OVERHEAD STOP

1 Kl CK PLATE

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM

HW 45
EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
LOCKSET

CYLI NDER
OVERHEAD STOP
WALL BUMPER

Kl CK PLATES
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOVS
ASTRAGAL SET

% PNRPRPNRPRPRERPRREP®
N
o

A8112

F13

E09211 (RQ)
C55511

J102 10 X 2 LDW
J12303

R3C265

R3E325

A8112

L14081 X L14021
F13

E09211 (RQ)
055511

L12101

J102 10 X 2 LDW
J12303

R3C265

R3B345

BY DOOR MANUFACTURER
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EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM

1 DOOR POSI TI ON SW TCH

A8112
F13

E09211 (RQ)

C72021 PT 4C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3E325
A156. 23/ EO0001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 47

EACH PAI R TO HAVE:

3 PAI R HI NGES

1 SET FLUSHBOLTS

1 LOCKSET

1 CYLI NDER

2 OVERHEAD HOLDERS
HW 48

EACH PAI R TO HAVE:

2-1/2 PAI R H NGES

1 ELECTRI C HI NGE

1 MORTAR GUARD

1 SET FLUSHBOLTS

1 ELECTRI C LOCKSET
1 CYLI NDER

1 POVNER SUPPLY

1 CARD READER

1 CLOSER

1 OVERHEAD STOP

1 WALL BUMPER

2 Kl CK PLATES

2 DOOR POSI TI ON SW TCHES

NOTES: COORDI NATE | NSTALLATI ON OF
ELECTRI CAL SYSTEMS.

HW 49

EACH DOCR TO HAVE:
1-1/2 PAI R HI NGES
1 LOCKSET
1
1

CYLI NDER
WALL BUMPER

SECTI ON

A8112
L14081 X L14021
FO7

E09211( RC)
055541

A8112

EL- A8112 X ETW 4
Al156. 23/ E0O0001
L14081 X L14021
EL- FO7 MOD

E09211 (RC

Al156. 23/ E0O0001

Ref erence Section 13210
C72011 PT 4C, DH
C54541

L12101

J102 10 X 2 LDW
Al156. 23/ E0O0001

SECURI TY HARDWARE W TH SECURI TY AND

A8112
F13

E09211 (RQ)
L12101
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1 Kl CK PLATE

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM
HW 50

EACH PAI R TO HAVE:

PAI R HI NGES

SET FLUSHBOLTS
LOCKSET

CYLI NDER

CLOSER

Kl CK PLATES
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOVS
ASTRAGAL SET
DOOR POSI TI ON SW TCHES

NRPNRPRPNRRPRRREP®

DACA21- 02- R- 0008

J102 10 X 2 LDW
J12303
R3C265
R3E325

A8112
L14081 X L14021

F13

E09211 (RQ)

C72021 PT 4 C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3B345

BY DOOR MANUFACTURER
A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 51
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 LOCKSET

1 CYLI NDER

1 CLOSER

1 Kl CK PLATE

1 WALL BUMPER

1 THRESHOLD

1 SET DOOR SEALS

1 AUTO DOOR BOTTOM

HW 52

1
=
~
N

PAI R HI NGES
LOCKSET

CYLI NDER

CLOSER

Kl CK PLATE
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOM

PR RPRPRRPRRRER

PAI R HI NGES

SET AUTO FLUSHBOLTS
DUST PROOF STRI KE
COORDI NATCR

N ] %
a1
w

A8112
F13

E09211 (RQ)

C72011 PT 4C, D, H
J102 10 X 2 LDW
L12101

J12303

R3C265

R3E325

A8112
F13

E09211 (RQ)

C72021 PT 4 C, D, G
J102 10 X 2 LDW
J12303

R3C265

R3E325

A8112
Al156. 3, F25
L14021
Al156. 3, F23
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LOCKSET

CYLI NDER

CLOSERS

Kl CK PLATES
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOVS
ASTRAGAL SET

PNRPRPNNRE R

HW 54

EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
LOCKSET

CYLI NDER
CLOSER

Kl CK PLATES
WALL BUMPERS
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOVS
ASTRAGAL SET

PNRPRPNNRRPRRREP®

HW 55

EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES

1 PRI VACY SET
1 WALL BUMPER
HW 56

EACH DOCR TO HAVE:

1 CYLI NDER

F13
E09211 (RQ)

C72021 PT 4 C, D G
J102 10 X 2 LDW
J12303

R3C265

R3B345

BY DOOR MANUFACTURER

A8112
L14081 X L14021

F13

E09211 (RQ)

C72011 PT 4 C, D, H
J102 10 X 2 LDW
L12101

J12303

R3C265

R3B345

BY DOOR MANUFACTURER

A8112
F22
L12101

E09211 (RC) (OR PADLOCK AS REQUI RED)

NOTES: BALANCE OF HARDWARE BY OVERHEAD DOOR COVPANY.

HW 57

EACH PAI R TO HAVE:

PAI R HI NGES
SET FLUSHBOLTS
LOCKSET

CYLI NDER
CLOSER

Kl CK PLATES
WALL BUMPER

PNR PP PW

A8112
L14081 X L14021

FO4

E09211 (RQ)

C72021 PT 4 C, D, G
J102 10 X 2 LDW
L12101
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EACH DOCR TO HAVE:

2 PAI R HI NGES A8112

1 FLUSHBOLT L14081 ( MOUNT AT DOOR EDGE)
1 LOCKSET F13

1 CYLI NDER E09211 (RC)

1 WALL STOP & HOLDER L11302

1 FLOOR STOP & HOLDER L11291

1 KI CK PLATE J102 10 X 2 LDW

1 DOOR POSI TI ON SW TCH A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 59

EACH PAI R TO HAVE:

2 CONTI NUOUS HI NGES A156.2 2000 FULL NMORTI SE
1 EXI T DEVI CE GR 1, TYPE 8, FUNC 03
1 EXI T DEVI CE GR 1, TYPE 8, FUNC 01
1 CYLI NDER E09211 (RC)

2 PULLS J401- 10

2 CLOSERS C72051 PT 4 C, D, F, H
1 THRESHOLD J32103

1 SET DOOR SEALS R3E165

2 DOOR BOTTOM SEAL R3E435

1 ASTRAGAL SET R3E035

2 DOOR POSI TI ON SW TCHES A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 60

EACH PAI R TO HAVE:

3 PAI R H NGES A8111

1 EXI T DEVI CE GR 1, TYPE 8, FUNC 03 X LBR
1 EXI T DEVI CE GR 1, TYPE 8, FUNC 01 X LBR
1 CYLI NDER E09211 (RC)

2 PULLS J401- 10

2 CLOSERS C72021 PT 4 C, D, G

2 KI CK PLATES J102 10 X 2 LDW

1 THRESHOLD J32103

1 SET DOOR SEALS R3C265

2 AUTO DOOR BOTTOM SEALS R3B345

1 ASTRAGAL SET R3ECB5

NOTES: COORDI NATE SECURI TY AND ELECTRI CAL HARDWARE W TH SECURI TY AND
ELECTRI CAL SYSTEMS.

HW 61

EACH PAI R TO HAVE:
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NOTES:

HW 62

PAI R HI NGES

ELECTRI C EXI T DEVI CES
CYLI NDERS

POVNER TRANSFERS

POVNER SUPPLY

CARD READER

PULLS

CLOSERS

Kl CK PLATES
THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEALS
ASTRAGAL SET

DOOR POSI TI ON SW TCHES

I nvestigation Laboratory, Ft. Gllem GA

DACA21- 02- R- 0008

A8111
EL-GR 1, TYPE 8, FUNC 08
E09211 (RO

Al156. 23/ E0O0001
Al156. 23/ E0O0001

Ref erence Section 13210
J401- 10

C72021 PT 4 C, D, G
J102 10 X 2 LDW
J32103

R3C265

R3B345

R3E035
Al156. 23/ E0O0001

COORDI NATE SECURI TY AND ELECTRI CAL HARDWARE W TH SECURI TY AND
ELECTRI CAL SYSTENMS

EACH DOCR TO HAVE:

NNDNNW

NOTES:

HW 63

PAI R HI NGES
PUSHES
PULLS
CLOSERS

Kl CK PLATES

A8111

J301 4 X 16

J405 4 X 16

Cr2021 PT 4 C, D, G
J102 10 X 2 LDW

BALANCE OF HARDWARE BY SLI DI NG DOOR MANUFACTURER.  COORDI NATE
SECURI TY AND ELECTRI CAL HARDWARE W TH SECURI TY, ELECTRI CAL AND FI RE SYSTEMS

EACH PAI R TO HAVE:

1

NREPNRPRPNNNRRRRRRPR

CONTI NUOUS HI NGE

CONTI NUOUS HI NGE
ELECTRI C EXI T DEVI CE
EXI T DEVI CE

CYLI NDER

POVNER TRANSFER
POVNER SUPPLY

CARD READER

PULLS

CLOSERS

Kl CK PLATES
THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEALS
ASTRAGAL SET

DOOR POSI TI ON SW TCHES

Al156.2 2000 FULL MORTISE X CUT FOR
PONER TRANSFER

Al156.2 2000 FULL MORTI SE
EL-GR 1, TYPE 8, FUNC 03
GR 1, TYPE 8, FUNC 01
E09211 (RC
Al156. 23/ E0O0001
Al156. 23/ E0O0001

Ref erence Section 13210
J401- 10

Cr2051 PT 4 C D F, H
J102 10 X 2 LDW

J32103

R3C265

R3B345

R3E035

Al156. 23/ E0O0001
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NOTES: COORDI NATE SECURI TY AND ELECTRI CAL HARDWARE W TH SECURI TY AND

ELECTRI CAL SYSTEMS.

HW 64

EACH DOCR TO HAVE:

1 CYLI NDER

E09211 (RC) (OR PADLOCK AS REQUI RED)

NOTES: BALANCE OF HARDWARE BY DOOR MANUFACTURER.

HW 65

EACH PAI R TO HAVE:

2 DOOR POSI TI ON SW TCHES

A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 66
EACH DOCR TO HAVE:

1-1/2 PAI R HI NGES
1 PUSH

1 PULL

1 CLOSER

1 Kl CK PLATE
1 WALL BUMPER

HW 67
EACH DOCR TO HAVE:

PAI R HI NGES
FLUSHBOLT

LOCKSET

CYLI NDER

OVERHEAD HOLDER
FLOOR STOP & HOLDER
Kl CK PLATE

PR RPRRPRPREN

HW 68

EACH PAI R TO HAVE:

PAI R HI NGES

SET AUTO FLUSHBOLTS
DUST PROOF STRI KE
COORDI NATCR

LOCKSET

CYLI NDER

CLOSERS

Kl CK PLATES

NNRPRPPRPPRPPW

A8111

J301 4 X 16

J405 4 X 16

Cr2011 PT 4 C, D, H
J102 10 X 2 LDW
L12101

A8111

L14081 ( MOUNT AT DOOR EDGE)
F13

E09211 (RQ)

C54511

L11291

J102 10 X 2 LDW

A8111
A156.3, F25

L14021

A156.3, F23

F13

E09211 (RQ)

C72021 PT 4 C, D, G
J102 10 X 2 LDW
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HW 69

EACH PAI R TO HAVE:

PAI R HI NGES

SET AUTO FLUSHBOLTS
DUST PROOF STRI KE
COORDI NATCR
LOCKSET

CYLI NDER

CLOSERS

Kl CK PLATES

WALL BUMPERS
THRESHOLD

SET DOOR SEALS
AUTO DOOR BOTTOVS
ASTRAGAL SET

PNRPRPNNNRPRRRRER®

HW 70

EACH PAI R TO HAVE:

PAI R HI NGES

SET FLUSHBOLTS
LOCKSET

CYLI NDER

CLOSER

THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEALS
ASTRAGAL SET

DOOR POSI TI ON SW TCHES

NRPNRPRPRPRPRRPRPEPW®

DACA21- 02- R- 0008

A8111
A156.3, F25

L14021

A156.3, F23

F13

E09211 (RQ)

C72011 PT 4 C, D, H
J102 10 X 2 LDW
L12101

J12303

R3C265

R3B345

BY DOOR MANUFACTURER

A5112 X NRP
L14081

F13

E09211 (RQ)

C72051 PT 4 C, D, F, H
J32103

R3E165

R3E435

BY DOOR MANUFACTUER
A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 71

EACH PAI R TO HAVE:

PAI R HI NGES

SET FLUSHBOLTS
LOCKSET

CYLI NDER

CLOSER

THRESHOLD

SET DOOR SEALS

DOOR BOTTOM SEALS
ASTRAGAL SET

DOOR POSI TI ON SW TCHES

NRPNRPRPRPRPRRPRREPW

A5112 X NRP
L14081

FO7

E09211 (RQ)

C72051 PT 4 C, D, F, H
J32103

R3E165

R3E435

BY DOOR MANUFACTUER
A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

HW 72
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EACH DOCR TO HAVE:

1-1/2 PAIR HI NGES A8111

1 PASSAGE SET FO1

1 CLOSER C72011 PT 4C, D, H
1 KI CK PLATE J102 10 X 2 LDW

1 WALL BUMPER L12101

HW 73

1-1/2 PAIR HI NGES A8112

1 LOCKSET FO7

1 CYLI NDER E09211 (RC)

1 CLOSER C72021 PT 4C, D, H
1 DOOR POSI TI ON SW TCH A156. 23/ E00001

NOTES: COORDI NATE SECURI TY HARDWARE W TH SECURI TY AND ELECTRI CAL SYSTENMS.

L R R R R I R I R I R I I I I I I I R I I R I S I R R I I I I

-- End of Section --
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SECTI ON 08810

GLASS AND GLAZI NG
05/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z797.1 (1984; R 1994) Safety Performance
Speci fications and Met hods of Test for

Safety A azing Materials Used in Buildings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 669 (1995) d azing Conpounds for Back Beddi ng
and Face d azing of Metal Sash

ASTM C 864 (1999) Dense El astoneric Conpression Seal
Gaskets, Setting Bl ocks, and Spacers

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1036 (1997) Flat d ass

ASTM C 1048 (1997b) Heat-Treated Flat dass - Kind HS,
Kind FT Coated and Uncoated d ass

ASTM C 1172 (1996) Laminated Architectural Flat d ass

ASTM D 395 (1998) Rubber Property - Conpression Set

ASTM E 119 (1998) Fire Tests of Building Construction

and Material s

ASTM E 773 (1997) Accel erated Wat hering of Seal ed
Insulating Gass Units

ASTM E 774 (1997) dassification of the Durability of
Seal ed Insulating @ass Units
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ASTM E 1300 (1998) Determ ning the M ni mum Thi ckness
and Type of dass Required to Resist a
Speci fied Load
AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni num Desi gn Loads for Buildi ngs
and Ot her Structures

CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1201 Safety Standard for Architectural d azing
Materi al s

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)
GANA d azi ng Manual (1997) d azi ng Manual
GANA St andards Manual (1995) Engi neering Standards Manual

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 252 (1995) Fire Tests of Door Assenblies
NFPA 257 (1996) Fire Tests for Wndow and d ass

Bl ock Assenblies
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Installation
Drawi ngs showi ng conpl ete details of the proposed setting
met hods, mullion details, edge bl ocking, size of openings, frane

details, materials, and types and thickness of gl ass.

Provide full finalized design/construction draw ngs of the artwork
| ocated in the | obby.

SD- 03 Product Data

I nsul ating @ ass
d azi ng Accessories

Manuf acturer's descriptive product data, handling and storage
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1.

1.

3

3.

1

recomendations, installation instructions, and cl eaning
i nstructions.

SD- 04 Sanpl es
I nsul ating @ ass
Two 203 x 254 nm sanples of all exterior glass.
SD-07 Certificates
I nsul ating @ ass
Certificates stating that the glass neets the specified
requirenents. Labels or manufacturers marking affixed to the

glass will be accepted in lieu of certificates.

SYSTEM DESCRI PTI ON

G ass Products

1. Type A 26 nm Clear Lami nated Insulating: Were this designation
is indicated, provide glass products that neet the follow ng
requirenents. |If not indicated, tenper or heat-strengthen as
recommended by gl ass manufacturer or where required to neet
bui | di ng codes having jurisdiction.
a. Overall Unit Thickness: 26 mm
b. I nterspace Content: Air
C. Qutdoor Lite: 6 nmm C ear Tenpered
d. I ndoor Lite: 7 mm d ear Anneal ed Lami nated utilizing .060
cl ear thickness innerlayer
e. Visible Light Transnittance: .79
f. Wnter U Value: .47
g. Sunmmer U Val ue: .55
h. Qut door Visible Reflectance: .14
i. Shadi ng Coefficient: .80

2. Type B: 26 nm Green Lami nated I nsul ating: Were this designation
is indicated, provide glass products that net the foll ow ng
requirenents. |If not indicated, tenper or heat-strengthen as

recommended by gl ass manufacturer or where required to neet
bui | di ng codes having jurisdiction.

a. Overal |l Unit Thickness: 26 mm
b. I nterspace Content: Air

C. Qutdoor Lite: 6 mm Light G een Tenpered

d. I ndoor Lite: 7 mm d ear Anneal ed Lami nated utilizing .060
cl ear thickness innerlayer

Visible Light Transnittance: .68

Wnter U Value: .47

Sumrer U Val ue: .55

Qut door Visible Reflectance: .11

Shadi ng Coefficient: .54

TFe e
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3.

Type C. 25 mm Dark Green Laninated Insulating: Were this
designation is indicated, provide glass products that neet the
followi ng requirements. |f not indicated, tenper or
heat - strengt hen as reconmended by gl ass manufacturer or where
required to neet building codes having jurisdiction.

Overal |l Unit Thickness: 25 mm
I nterspace Content: Air
Qutdoor Lite: 6 mm Dark G een Tenpered
. I ndoor Lite: 7 mm Wite Anneal ed Lami nated utilizing .060
ite thickness innerlayer
Visible Light Transnittance: .44
Wnter U Value: .45
Sumrer U Val ue: .55
Qut door Visible Reflectance: .12
Shadi ng Coefficient: .40

TSeroegaooTy

Type D: 25 nmm Dark Green |Insul ated: Wiere this designation is
i ndi cated, provide glass products that neet the follow ng
requirenents. |If not indicated, tenper or heat-strengthen as
recommended by gl ass manufacturer or where required to neet
bui | di ng codes having jurisdiction.

Overall Unit Thickness: 25 mm

I nterspace Content: Air

Qutdoor Lite: 6 mm Dark Green Tenpered

Indoor Lite: 6 mm d ear Tenpered with Charcoal Gay Frit on
he 4th Surface

Visible Light Transnittance: .06

Wnter U Value: .48

Sumrer U Val ue: .56

Qut door Visible Reflectance: .24

Shadi ng Coefficient: .31

TFe T op

Type EE 6 mm C ear Tenpered: Were this designation is indicated,
provi de gl ass products that neet the follow ng requirenents. |If
not indicated, tenper or heat-strengthen as recomended by gl ass
manuf acturer or where required to neet buil ding codes having
jurisdiction.

Visible Light Transnittance: .88
Wnter U Value: 1.09

Sumer U-Val ue: 1.03

Qut door Visible Reflectance: .08
Shadi ng Coefficient: .96

P op

Type F: 6 mmclear annealed wire glass, located Interior Hollow
Met al .

Type G 27 nm Green Lami nated Insul ated: Wiere this designation
is indicated, provide glass products that neet the follow ng
requirenents. |If not indicated, tenper or heat-strengthen as
recommended by gl ass manufacturer or where required to neet
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1.

1.

bui | di ng codes havi ng jurisdiction.

Overall Unit Thickness: 27 mm

I nterspace Content: Air

Qutdoor Lite: 6 mm Light G een Tenpered

. I ndoor Lite: 11 nm Clear Anneal ed Laminated utilizing .060
cl ear thickness innerlayer

Vi sible Light Transnittance: .67

Wnter U Value: .47

Sumrer U Val ue: .56

Qut door Visible Reflectance: .11

Shadi ng Coefficient: .52

ooop

TFe e

8. Type H 12 nm Cl ear Tenpered: Were this designation is
i ndi cated, provide glass products that neet the follow ng
requirenents. |If not indicated, tenper or heat-strengthen as
recommended by gl ass manufacturer or where required to neet
bui | di ng codes having jurisdiction.

Visible Light Transnittance: .84
Wnter U Value: 1.04

Sumrer U-Value: 1.01

Qutdoor Visible Reflectance: .07
Shadi ng Coefficient: .87

P op

3.2 O her d ass

9. Type K, Bullet Resistant Qass. Refer to other Division 8
Sections for security glazing.

10. Type L, 10 nmclear tenpered with sandbl ast surface, clear
lettering, used for Signage at Lobby.

3.3 Description

d azing systens shall be fabricated and installed watertight and airtight
to withstand thermal nmovenment and wi nd | oadi ng without gl ass breakage,
gasket failure, deterioration of glazing accessories, and defects in the
work. Refer to curtain wall nmanufacturer's recommendations, structural
docunents and ASCE 7 for determ ning systemrequirenents. d azed panels
shall conply with the safety standards, as indicated in accordance with
ANSI Z97.1. d azed panels shall conmply with indicated wi nd/snow | oading in
accordance with ASTM E 1300.

1. Exterior fenestration is conposed of curtain wall glazing
assenblies, provided by a single nanufacturer.

2. The clerestory has frominside to out an insulated unit of 7 nm
safety lam nated glass. The airspace will be 12 mm the 6 nm
exterior pane is tenpered and tinted to darker green tint to match
Dark G een.

3. The front curtain wall is gradiated fromdark (botton) to clear
(top). The bottom pane is "AZURLITE, OPACI FI ED SPANDREL G.ASS;"
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1

the next is to match "AZURLI TE," next to match PPG "SOLAR GREEN, "
the top being clear. The assenbly consists of insulating glass,
simlar to the assenbly noted for the clerestory.

4, Al exterior door glass shall be clear 7 nmsafety |am nated
tenpered glass, with 0.060 clear PVB interlayer

5. Al single alum numglazed units shall be insulating glass; "DARK
GREEN' outer pane; clear safety |lam nated glass inner pane with
0.060 clear PVB interlayer

6. d azed exterior doors at the evidence processing shall be wred
clear annealed glass to neet criteria for a C1label 45-m nute door

7. Al interior doors and glazed units shall be a m ninumof 6 nmm
t enper ed.

8. Al interior HMfraned wi ndows shall be 6 nmm cl ear-anneal ed unl ess
ot herwi se not ed.

9. Display cases shall be 12 nmclear tenpered glass with flat
pol i shed edges and silicone joints to create clear, clean precise
corners. Subnit for approval - calculations on glass thickness.

10. Artistic glass used with the notto in the | obby shall be custom
desi gned by an approved artist and shall be etched/frosted white.
Ful | shop drawi ngs shall be submitted for approval

4 DELI VERY, STORAGE AND HANDLI NG

d azi ng conpounds shall be delivered to the site in the manufacturer's
unopened containers. dass shall be stored indoors in a safe, well
ventilated dry location in accordance with manufacturer's instructions, and
shal |l not be unpacked until needed for installation. dass shall not be
stored on site over 1 nonth.

.5 PRQJECT/ SI TE CONDI Tl ONS

d azing work shall not be started until outdoor tenperature is above 5
degrees C and rising, unless procedures recommended by gl ass nanufacturer
and approved by Contracting Oficer are made to warmthe gl ass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of

noi sture on glazing work during installation. dazing work shall not be
perfornmed during danp or raining weather.

.6 WARRANTY

.6.1 I nsul ating d ass

Manuf acturer shall warrant the insulating glass to be free of fogging or
filmformation on the internal glass surfaces caused by failure of the
hernmetic seal for a period of 10 years from Date of Substantial Conpletion
Warranty shall be signed by manufacturer
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1.6.2 Monol it hic Opacified Spandre

Manuf acturer shall warrant the ceramic frit filmon the spandrel to be free
of peeling for a period of five years after Date of Substantial Conpletion
Warranty shall be signed by manufacturer

PART 2 PRODUCTS ( GENERAL)
2.1 FLAT GLASS
2.1.1 Anneal ed d ass

Anneal ed gl ass shall be Type | transparent flat type, Cass 1 - clear
Quality g3 - glazing select, 6nm m nimumthick conformng to ASTM C1036,
Fl at d ass.

2.1.2 Ti nted (Light-Reducing) d ass

Tinted (light-reducing) glass shall be Type | transparent flat type, C ass
3-tinted, Quality g3 - glazing select, conformng to ASTM C 1036. Col or
shal |l be as indicated in glazing schedul e.

2.2 ROLLED GLASS
2.2.1 Wred d ass

Wred glass shall be Type Il flat type, Quality 8 - glazing, Form1l - wred
and polished both sides conform ng to Lami nated Standard (UL 9). Wre nesh
shal |l be polished stainless steel Mesh 2 - square. Wred glass for
fire-rated wi ndows shall bear an identifying UL | abel or the |abel of a
nationally recogni zed testing agency, and shall be rated for 45-m nutes
when tested in accordance with NFPA 257. Wred glass for fire-rated doors
shall be tested as part of a door assenbly in accordance with NFPA 252.
Col or shall be clear.

2.3 I NSULATI NG GLASS

Insul ating glass shall be Cass A preassenbled units of dual -sea
construction consisting of lites of glass separated by an al um num spacer
and dehydrated space conformng to ASTM E 773 and ASTM E 774. Spacer shal
be roll-fornmed, with bent or tightly welded or keyed and sealed joints to
conpl etely seal the spacer periphery and elim nate noi sture and hydrocarbon
vapor transnission into airspace through the corners. Prinary seal shal

be conpressed pol yi sobutyl ene and the secondary seal shall be a specially
formul ated silicone.

2.4 HEAT- TREATED GLASS
Heat-treated gl ass shall conformto the follow ng requirenents.
2.4.1 Tenpered d ass
Tenpered gl ass shall be kind FT fully tenpered transparent flat type, O ass

2-tinted, Condition A uncoated surface, Quality g3 - glazing select,

SECTI ON 08810 Page 9



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

27-percent light transmittance, conformng to 16 CFR 1201 and ANSI 297. 1.
.5 LAM NATED GLAZI NGS
.5.1 Lam nated G ass

Lam nated gl ass shall consist of two |ayers of float glass, lam nated with
plastic interlayer conformng to ASTM C1172. d ass shall be bonded
together with 1.52 mmthick PVB (.060) interlayer under pressure, or
alternatives such as resin |amnates, conformng to requirenents of 16 CFR
1201 and ASTM C 1172. Col or shall be clear

.6  SPANDREL GLASS
.6.1 Ceram c- Qpaci fi ed Spandrel d ass

Ceram c-opacified spandrel glass shall be kind HS heat-strengthened or
tenpered, as required, transparent flat type, Condition B, coated with a
colored ceranmic material on No. 2 surface, Quality g3 - glazing select,
conformng to ASTM C 1048.

.7 FI RE/ SAFETY RATED GLASS

Fire/safety rated glass shall be |lam nated Type | transparent flat type,
Class 1-clear. dass shall have a 45-minute rating when tested in
accordance with ASTM E 119. d ass shall be permanently |abeled with
appropriate narkings.

.8 M RRORS
.8.1 dass Mrrors

G ass for mrrors shall be Type | transparent flat type, Cass 1-clear

d azing Quality g2 6 mmthick conform ng to ASTM C 1036. d ass col or shal
be clear. dass shall be coated on one surface with silver coating, copper
protective coating, and mrror backing paint. Silver coating shall be

hi ghl y adhesi ve pure silver coating of a thickness which shall provide
reflectivity of 83 percent or nore of incident |ight when viewed through 6
mm t hick gl ass, and shall be free of pinholes or other defects. Copper
protective coating shall be pure bright reflective copper, honpbgeneous

wi t hout sl udge, pinholes or other defects, and shall be of proper thickness
to prevent "adhesion pull" by mrror backing paint. Mrror backing paint
shal |l consist of two coats of special scratch and abrasion-resistant paint |,
and shall be baked in uniformthickness to provide a protection for silver
and copper coatings which will permt normal cutting and edge fabrication.

.8.2 M rror Accessories

.8.2.1 Mastic

Mastic for setting mrrors shall be a polynmer type mrror nmastic resistant
to water, shock, cracking, vibration and thermal expansion. Mastic shal

be conpatible with mirror backing paint, and shall be approved by mrror
manuf act urer.
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2.8.2.2 Mrror Franes

Mrrors shall be provided with mirror franmes (J-nold channels) fabricated
of one-piece roll-fornmed Type 304 stainless steel with No. 4 brushed satin
finish and conceal ed fasteners which will keep mirrors snug to wall.
Frames shall be 32 x 6 x 6 mMm continuous at top and bottomof mrrors.
Conceal ed fasteners of type to suit wall construction naterial shall be
provided with mrror franes.

2.8.2.3 Mrror dips

Conceal ed fasteners of type to suit wall construction naterial shall be
provided with clips.

2.9 GLAZI NG ACCESSCRI ES
2.9.1 Pref ormed Tape

Prefornmed tape shall be elastoneric rubber extruded into a ribbon of a
wi dt h and thickness suitable for specific application. Tape shall be of
type which will remain resilient, have excellent adhesion, and be

chem cally conpatible to glass, netal, or wood.

2.9.2 Seal ant

Seal ant shall be elastoneric conformng to ASTM C 920, Type S or M Grade
NS, Class 12.5, Use G of type chemcally conpatible with setting bl ocks,
prefornmed sealing tape and seal ants used in nmanufacturing insulating glass.
Col or of seal ant shall be clear.

2.9.3 d azi ng Gaskets

d azi ng gaskets shall be extruded with continuous integral | ocking

proj ection designed to engage into netal glass holding nenbers to provide a
wat erti ght seal during dynam c |oading, building nmovenents and t hermal
noverments. d azing gaskets for a single glazed opening shall be continuous
one-pi ece units with factory-fabricated injection-nolded corners free of
flashing and burrs. d azing gaskets shall be in |lengths or units
recomended by manufacturer to ensure against pull-back at corners.

d azing gasket profiles shall be as indicated on draw ngs.

2.9.3.1 Fi xed d azi ng Gaskets
Fi xed gl azi ng gaskets shall be cl osed-cell (sponge) snpoth extruded
conpressi on gaskets of cured el astoneric virgi n neoprene conpounds
conformng to ASTM C 509, Type 2, Option 1. In curtain wall, refer to
manuf acturer's recommended gl azing nethod to neet systemrequirenents.
2.9.3.2 Al um num Fram ng d azi ng Gaskets
d azing gaskets for alum numfram ng shall be pernanent, elastic,

non-shrinking, non-mgrating, watertight and weathertight. Curtain wal
shal |l have 1" bite and conply with testing specified in this section
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2.

9.4 Setting and Edge Bl ocki ng

Neoprene setting blocks shall be dense extruded type conformng to ASTM D
395, Method B, Shore A duroneter between 70 and 90. Edge bl ocking shall be
Shore A duroneter of 50 (+ or - 5). Silicone setting blocks shall be

requi red when blocks are in contact with silicone sealant. Profiles,

| engths and | ocations shall be as required and recomended in witing by

gl ass manufacturer. Length shall be 25 mmfor each square neter of gl azing
or a mininmumof 100 nm x wi dth of glazing rabbet space minus 1.5 nmm X

hei ght to suit gl azing nethod and pane wei ght and area. Follow ASTM C 669
and ASTM C 864 for reference.

.10 Spacer Shi ns

ASTM C864 Option |, Neoprene, 50 to 60 Shore A duroneter hardness, mninum
75 mm |l ong x one-half the height of the glazing stop x thickness to suit
application, self-adhesive on one face.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Openings and fram ng systens schedul ed to receive glass shall be exam ned
for conpliance with approved shop draw ngs, GANA d azi ng Manual and gl ass
manuf acturer's recommendati ons including size, squareness, offsets at
corners, presence and function of weep system face and edge cl earance
requi renents and effective sealing between joints of glass-fram ng nenbers.
Detrinental materials shall be renmoved from gl azi ng rabbet and gl ass
surfaces and wiped dry with solvent. d azing surfaces shall be dry and
free of frost.

.2 | NSTALLATI ON

d ass and gl azing work shall be perforned in accordance with approved shop
drawi ngs, GANA d azi ng Manual, glass manufacturer's instructions and
warranty requirenents. dass shall be installed with factory |abels intact
and renmoved only when instructed. Wred glass and fire/safety rated gl ass
shall be installed in accordance with NFPA 80. Edges and corners shall not
be ground, nipped or cut after leaving factory. Springing, forcing or
twisting of units during installation will not be permtted.

.3 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed cl ean
and the inside surfaces of glass shall be washed and polished in accordance
wi th gl ass nanufacturer's reconmendati ons.

.4 PROTECTI ON

d ass work shall be protected inmrediately after installation. d azed
openi ngs shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective material to elimnate any contam nation of the
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reflective coating. Protective material shall be placed far enough away
fromthe coated glass to allow air to circulate to reduce heat buildup and
noi sture accunul ation on the glass. @dass units which are broken, chipped
cracked, abraded, or otherw se danaged during construction activities shal
be renobved and replaced with new units.

-- End of Section --
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SECTI ON 08900

GLAZED CURTAI N WALL
09/ 99

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only. Al the |atest versions of the referenced
publications shall be used.

THE ALUM NUM ASSCCI ATI ON, | NCORPORATED ( AA)
AA 1 Al um num St andards and Dat a

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCOCI ATI ON ( AAVA)

AANMA MOV 1 Metal Curtain Vall Manual
AAVA CW 10 Care and Handling of Architectural
Al um num from Shop to Site
AAMA 610.1 d eani ng and Mai nt enance of Pai nted
Al um num Extrusions and Curtain Wall Panels
AANMA 800 Seal ant s
AANVA 2605 Specification for Hi gh-Performance O ganic
Coatings on Architectural Extrusions and
Panel s

AMERI CAN SOCI ETY OF CI VIL ENG NEERS

ASCE 7 M ni num Desi gn Loads for Buil dings and
O her Structures

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 221M Al um num and Al um num Al | oy Extruded Bars,
Rods, Wre, Profiles, and Tubes (Metric)

ASTM C 236 St eady- State Thernal Perfornmance of
Bui | di ng Assenblies by Means of a Guarded
Hot Box

ASTM C 864 Dense El astoneric Conpression Seal

Gaskets, Setting Bl ocks, and Spacers
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ASTM C 920 El astoneric Joi nt Seal ants
ASTM C 1036 Fl at d ass
ASTM C 1048 Heat - Treated Flat dass - Kind HS, Kind FT

Coat ed and Uncoated d ass

ASTM E 34 Chemi cal Anal ysis of Al umi num and
Al um num Base Al | oys

ASTM E 283 Rate of Air Leakage Through Exterior
W ndows, Curtain Walls, and Doors Under
Specified Pressure Differences Across the
Speci nen

ASTM E 330 Structural Perfornmance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference
ASTM E 331 Wat er Penetration of Exterior Wndows,

Curtain Walls, and Doors by Uniform Static
Air Pressure Difference

CODE OF FEDERAL REGULATI ONS ( CFR)
16 CFR 1201 Architectural dazing Materials
NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MFM Met al Fi ni shes Manual
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs

d azed curtain wall system G AE
Al um num Entrance Doors; G A/ E

Submit for curtain wall system accessories, and nock-up.
Tentative approval of draw ngs shall be received before
fabrication of nock-up. Final approval of drawings wll be
deferred pendi ng approval of nock-up and accessories. Draw ngs
shall indicate in detail all systemparts including el evations,
full-size sections, framng, jointing, panels, types and thickness
of metal, flashing and coping details, field connections, weep and
drai nage system finishes, sealing nethods, glazing, glass sizes
and details, insulation materials, and erection details.

SD- 03 Product Data

d azed curtain wall system G A E
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1

1

1

Al umi num Entrance Doors; G A E

I nclude descriptive literature, detailed specifications, and
avai | abl e performance test data.

SD- 05 Design Data
Cal cul ati ons
SD-07 Certificates
Test Reports
SD- 08 Manufacturer's Instructions
d azed curtain wall system
Al umi num Entrance Doors
I nsul ati ng gl ass
3 REQUI REMENT FOR SUBM TTALS
3.1 Preconstruction Conference

Hol d wi th nmanufacturer and curtain wall/w ndow gl azing installers.

. 3.2 Shop Draw ngs

Show fabrication and installation of glazed alum numcurtain wall system
i ncludi ng plans, elevations, sections, details of conponents, and
attachments to other units of work. For installed products indicated to
conply with certain design |oadings, include structural analysis data
signed by the qualified professional engineer responsible for their
preparati on.

.3.3 Product Data

Provi de Product Data for each product specified, including details of
construction relative to materials, dinensions of individual conponents,
profiles and fini shes.

. 3.4 Sanpl es

Provi de sanples for verification of each type of exposed finish required in
manuf acturer's standard sizes. Were sanples of the "approved" white
i nvol ve color variations, provide sanple showi ng the variations expected.

Provi de a cutaway sanple of each vertical to horizontal intersection of the
system made from 300 nm | engths of full size conponents showi ng details of
the joinery, subfranes, sills, anchorage, expansion provisions, glazing,
flashing and drai nage.

4 SYSTEM DESCRI PTI ON
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a. Provi de glazed al umi numcurtain wall systemthat has the
followi ng capabilities based on testing nmanufacturer's standard
units in assenblies simlar to those indicated for this project.

(1). Wt hstands | oads and thernmal and structural novenent
requirenents indicated without failure. Failure includes air
infiltration, water penetration exceeding specified linits,
fram ng nenbers transferring stresses including those caused by
thermal and structural novenents, to glazing units.

b. d azing is physically and thernmally isolated fromfram ng nenbers
C. Systemis reglazable fromthe exterior (vision and spandrel).
d. W nd Loads: Provide glazed alum numcurtain wall system

i ncludi ng anchorage, capabl e of w thstanding wi nd-1oad design
pressures cal cul ated according to requirenents of authorities
having jurisdiction or ASCE 7, Section 6.4.2, "Analytica
Procedure", whichever are nore stringent. Deflection of franing
menbers in a direction normal to wall plane is linted to 1175 of
clear span or 19 nm whi chever is snaller, unless otherw se

i ndi cated. Deflection of fram ng nenbers in a direction nornmal to
wall plane is Iimted to 1/360 of clear span, 19 mm maxi num where
pl aster or gypsum board surfaces are subject to bending.

e. Sei smi ¢ Loads: Provide glazed alum numcurtain wall system
i ncl udi ng anchorage, capabl e of w thstanding the effects of
ear t hquake notions cal cul ated accordi ng tor requirenents of
authorities having jurisdiction or ASCE 7, Section 9, "Earthquake
Loads", whichever are nore stringent.

f. Dead Loads: Provide glazed alum numcurtain wall system nenbers
that do not deflect an anpbunt which will reduce gl azing bite bel ow
75 percent of design dinension when carrying full dead | oad.

g. Li ve Loads: Provide glazed al um numcurtain wall system
i ncl udi ng anchorage, that accomvbdates supporting structure's
deflection fromuniformy distributed and concentrated |ive | oads
indicated without failure of materials or pernanent defornation

h. Air Infiltration: Provide glazed alum numcurtain wall system
with permanent resistance to air |eakage through system of not
nmore than 0.3 L/s/sg.mof fixed wall area when tested according to
ASTM E 283 at a static-air-pressure difference of 299 Pa.

i. Wat er Penetration: Provide glazed alumi numcurtain wall system
that does not evidence water | eakage when tested according to ASTM
E 331 at mininumdifferential pressure of 20 percent of inward
acting w nd-load design pressure as defined by ASCE 7, but not
| ess than 479 Pa.

j. Thermal Movenents: Provide glazed al uminumcurtain wall system
i ncludi ng anchorage, that accomovbdates thernmal novenents of system
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and supporting elenents resulting fromthe foll owi ng maxi num
change (range) in anbient and surface tenperatures wthout
buckl i ng, damagi ng stresses on glazing, failure of joint seal ants,
damagi ng | oads on fasteners, noise or vibration, and other
detrinental effects. Tenperature change (range) is 67 degrees C,
anbi ent; 100 degrees C, material surfaces.

Structural Mvenent: Provide glazed al um numcurtain wall system
that accommopdat es structural novenents including, but not limted
to, sway, tw st, colum shortening, |ong-termcreep, and
def |l ecti on.

Condensati on Resistance: Provide glazed al um numcurtain wall
system wi th condensation-resistance factor (CRF) of not |ess than
55 when tested according to AAMVA 1503.1

Aver age Thernmal Conductance: Provide glazed al um num curtain wall
systemw th an average U-value of not nore than 3.75 Wsqg.mx K
when tested according to AAVA 1503.1. Provide thermal breaks at
all | ocations.

Sound Transm ssion: Provide glazed aluminumcurtain wall system
with average sound transm ssion | oss through system of not |ess
than 34 dB when tested according to ASTM E 90.

Di nensi onal Tol erances: Provide glazed al umi numcurtain wall
system including anchorage, that acconmobdates di nensi ona
tol erances of building frame and ot her adjacent construction.

1.5 QUALI TY ASSURANCE

1.5.1

Testing Requirenents

See subnittal requirenents above for required testing.

The conponents |isted bel ow shall have been tested in accordance with the
requi renents bel ow, and shall meet performance requirenents specified.

a.

1.5.2

1.5.2.1

Joint and d azing Sealants: Performtests as required by
appl i cabl e publications referenced.

Pref ormed Conpression Gaskets and Seals: ASTM C 864.

Preformed Lock-strip Gaskets: ASTM C 542, nodified as foll ows:
Heat age speci nens seven days at 70 degrees C, in zipped or |ocked
position under full design conpression. Unzip, cool for one hour
re-zip, and test |lip seal pressure, which shall be m ni mum 0. 045
kil ograns per linear mllinmeter on any extruded or corner specinen.

Spandrel dass: Fallout resistance test, ASTM C 1048

Mockup

Construction
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Construct at job site full size typical wall unit which incorporates

hori zontal and vertical joints, fram ng, w ndow units, panels, glazing, and
ot her accessories as detailed and specified. Mck-up wall unit size and
design shall be as indicated.

1.5.2.2 Per f or rance Test

Conduct after approval of visual aspects has been obtained. Finished work
shal | nmatch approved nock-up.

1.5.2.3 Approved Mock- Up
After conpletion and approval of test results install, where directed, for
reference during construction. Approved nock-up shall renain property of
the Contractor.

1.5.3 Factory Tests
Performthe followi ng tests except that where a curtain wall system or
conponent of simlar type, size, and design as specified for this project
has been previously tested, under the conditions specified.

1.5.3.1 Deflection and Structural Tests
The curtain wall shall neet all structural requirenments in accordance with
design | oad defined under the specified sections and in the structura

dr awi ngs.

No curtain wall fram ng nenber shall deflect, in a direction normal to the

pl ane of the wall, nore than 1/175 of its clear span or 20 mm whichever is
| ess, when tested in accordance with ASTM E 330, except that when a
pl astered surface will be affected the deflection shall not exceed 1/360 of

the span. No fram ng nenber shall have a pernmanent deformation in excess
of 0.2 percent of its clear span when tested in accordance with ASTM E 330
for a mnimumtest period of 10 seconds at 1.5 tines the design w nd
pressures specified.

1.5.3.2 Wat er Penetration Test

No wat er penetration shall occur when the wall is tested in accordance with
ASTM E 331 at a differential static test pressure of 20 percent of the

i nward acting design wind pressure as specified, but not |ess than 0.19 kPa.
Make provision in the wall construction for adequate drainage to the

out side of water |eakage or condensation that occurs within the outer face
of the wall. Leave drai nage and weep openings in nenbers and wall open
during test.

1.5.3.3 Air Infiltration Test
Air infiltration through the wall, when tested in accordance with ASTM E 283,

shal | not exceed 0.005 cns per sq. mof fixed wall area, plus the
perm ssi bl e all owance specified for operable windows within the test area.
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1.5.3. 4 Ther mal Conduct ance Tests

The thermal transmttance of opaque panels shall not exceed specified

U-val ue, when tested in accordance with ASTM C 236. The average cal cul at ed
thermal transmittance of the conplete wall assenbly including panels,

wi ndows, and all other conponents shall not exceed a U val ue of .57.

Det erm ne U-val ues of conponents in accordance with ASTM C 236.

1.6 GLAZED CURTAI N WALL SYSTEM REQUI REMENTS

Provi de system conmplete with framng, mullions, trim panels, w ndows,
doors, glass, glazing, sealants, insulation, fasteners, anchors,
accessories, conceal ed auxiliary nenbers, and attachnent devices for
securing the wall to the structure as specified or indicated.

1.6.1 Sour ce

Curtain wall system conponents shall be furnished by one manufacturer or
fabricator; however, all conponents need not be products of the sane
manuf act urer.

1.6.2 Desi gn

Stick systemw th mullions, horizontal rails, wth nonintegral spandre
panels. Fully coordinate system accessories directly incorporated, and

adj acent to contiguous related work and insure nmaterials conpatibility,
deflection limtations, thermal nmovements, and cl earances and tol erances as
i ndi cated or specified.

1.6.3 Ther mal Movenent

Fabricate, assenble, and erect systemw th adequate all owances for
expansi on and contraction of conponents and fastenings to prevent buckling
damage, joint seal failure, glass breakage, undue stress on fastenings or
ot her detrinental effects.

1.6.4 Tol erances
Design and erect wall systemto accommodate tol erances in building frane
and other contiguous work as indicated or specified. Provide with the
foll owi ng tol erances:
a. Maxinmumvariation fromplane or |ocation shown on approved shop
drawi ngs: one mllimeter per 12 nmeters of length up to not nore

than 13 mmin any total |ength.

b. Mximum offset fromtrue alignnment between two identical nenbers
abutting end to end in line: 2 mm

1.6.5 Structural Requirenents
No menber shall deflect in a direction parallel to the plane of the wall,

when carrying its full design |oad, nmore than an anpbunt which will reduce
t he edge cover or glass bite bel ow 75 percent of the design dinension. No
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menber after deflection under full design |oad, shall have a cl earance
between itself and the top of the panel, glass, sash, or other part

i Mmediately below it Iess than 3 mm the cl earance between the nenber and
an operabl e wi ndow or door shall be m ninmm2 nm

1.7 DELI VERY AND STORAGE

Inspect nmaterials delivered to the site for damage; unload and store with a
m ni mum of handling in accordance with recomendati ons contai ned in AAVA
CW10. Storage spaces shall be dry locations with adequate ventilation
free from heavy dust, not subject to combustion products or sources of

wat er, and shall permt easy access for inspection and handling. Deliver

cal king and seal ing conpounds to the job site in seal ed containers | abel ed
to show t he desi gnated name, fornula or specifications nunber; |ot nunber;
color; date of nmanufacturer; shelf life; and curing tine when applicable.

1.7.1 Protective Covering

Prior to shipnent fromthe factory, place knocked-down |ineal nenbers in
cardboard containers and cover finished surfaces of alum numwth
protective covering of adhesive paper, waterproof tape, or strippable
plastic. Covering shall not chip, peel, or flake due to tenperature or
weat her, shall protect against discoloration and surface danage from
transportation, and storage, and shall be resistant to al kaline nortar and
plaster. Do not cover alunm numsurfaces that will be in contact with

seal ants after installation

1.7.2 I dentification

Prior to delivery, mark wall conponents to correspond with shop and
erection drawi ngs placenment |ocation and erection

1.8 WARRANTY
Provide a five year warranty on the materials and a two year warranty on
the installation of the conplete systemincluding glazing in accordance
with Section 08810. Provide a 20 year warranty on the finish

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Al um num
Shall be free fromdefects inpairing strength or durability of surface
finish. Standard alloys shall conformto standards and designations of AA 1

Speci al alloys, not covered by the foll owi ng ASTM specifications, shal

conformto standards and desi gnations recommended by the manufacturer for
t he purpose intended.

2.1.1.1 W ought Al um num Al | oys
Shal | be those which include al um num all oying el enents not exceeding the

following maxinumlimts when tested and additional in accordance with ASTM
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E 34. These limts apply to both bare products and the core of clad
products. The cladding of clad products shall be within the same limts
except that the maxinumzinc limt may be 2.5 percent in order to assure
that the cladding is anodic to the core. The alloy shall be 6063T5.
Speci al wought alloys with a silicon content not nore than 7.0 percent

will be acceptable for limted structural uses where special appearance is
required:

ALLOY PERCENT

Silicon 1.5

Magnesi um Manganese, and

Chr omi um conbi ned 6.0
I ron 1.0
Copper 0.4
Zi nc 1.0

Wthin the chem cal conposition Iimts set forth above, wought al um num
all oys shall conformto the foll ow ng:

a. Extruded bars, rods, shapes and tubes: ASTM B 221M
b. Sheet and Plate: ASTM B 209M
2.1.1.2 Cast Al umi num Al | oys
Provide those in which the alloying el enents are silicon, nmagnesium

manganese, or a conbination of these. Qher elenments shall not exceed the
following limts:

ELEMENT PERCENT

I ron 1.2
Copper 0.4
Ni ckel 0.4
Ti tani um 0.2
O hers (total) 0.5

Wthin the chem cal conposition limts set forth above, cast al um num
all oys shall conformto the foll ow ng:

a. Sand castings: ASTM B 26/B 26M
b. Die casting: ASTMB 85.

c. Permanent nold castings: ASTM B 108.
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2.1.1.3 Fabri cati on

Al'l alum numvertical and horizontal main frane extrusi ons shall have a
m ni mum wal | thickness of 3 nm Frane conponents shall be nechanically
fastened by nmeans of extruded al um num shear bl ocks attached to vertica
mullions. Curtain wall systemshall be able to acconmpdate separate
interior and exterior finishes and colors. Qutside glazed curtain walls
system shall be dry glazed with an exterior alum num pressure plate and
snap cover with interior and exterior dense EPDM preset gasket.

2.1.1.4 Fi ni sh

Kynar finish on alum num surfaces shall match in appearance or fall within
the two extremes of color range of the approved sanples. The follow ng
designation of finishes refer to standard finishes as defined in the NAAW
MM  Finish designation is Kynar 500, AA-ML2-C42-R1, as defined in AAVA
2605, M| thickness shall be in accordance with ASTM B 137. Color shall be
Bone Wi te.

2.1.1.5 Strength
Al umi num extrusions for fram ng nmenbers used in curtain walls shall have a
mnimmultimte tensile strength of 152 MPa and a minimumyield strength
of 110 MPa. Provide strength of a m ni nrum of T6.

2.1.2 Met al Fasteners
Provi de fasteners as specified in paragraph entitled "Fastener Metals for
Joi ning Various Metal Conbinations" in "Part 2 - Products" of the AAVA
MOWM 1. Metals used for fasteners shall be chemcally and gal vanically
conpatible with contiguous material s.

2.1.3 Joi nt Seal ants and Accessories

Provi de manufacturer's standard colors as closely matching the adjacent
surfaces as possible.

2.1.3.1 El astoneric, Single or Miltiple Conponent
ASTM C 920, Type S, single conponent. Use Grade NS, nonsag type in joints
on vertical surfaces and use Grade P, self-leveling or flowtype, in joints
on horizontal surfaces.

2.1.3.2 Si ngl e Conponent Silicone Rubber Base
ASTM C 920, Type S, Grade NS (Silicone).

2.1.3.3 Sol vents and Prinmers
Provide material which is quick drying, colorless, nonstaining, conpatible
wi th compound used, as recommended by seal ant manufacturer. Were priner

is specified or reconmended by seal ant nanufacturer, tests related to that
materi al shall include priner.
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2.1.3.4 Backi ng Materi al

Provi de material which is nonstaining, nonabsorbent, and conpatible wth
seal i ng conpound. C osed-cell sponge of rubber; closed cell neoprene or
butyl rod; or polychl oroprene tubes.

. 1.4 d ass and d azi ng

Materials are specified under Section 08810, d ass and d azing". Conform
to ASTM C 1036, except ASTM C 1048 for spandrel glass. Al glazing
material nmust be certified as nmeeting 16 CFR 1201.

.1.4.1 G ass Sizes and C earances

Sizes indicated are nomnal. Verify actual sizes required by neasuring
frames. Coordinate di nensions for glass and gl ass hol di ng nenbers to neet
appl i cabl e m ni nrum cl earances as recomended by gl ass nanufacturer. Do not
nip to renmove flares or to reduce oversized di nensi ons.

.1.4.2 d ass Types

d ass as specified under Section 08810 shall be used. The curtain wal
installer shall provide and install the glass, curtain wall and al um num
doors.

.2 Al um num Entrance Doors

Manuf acturer's standard gl azed doors, for manual sw ng operation

2.1 Door Construction

44.5 mm overal | thickness, with mnimm 3.2 mmthick, extruded-al um num
tubular rail and stile nmenbers. Mechanically fasten corners with
reinforcing brackets that are deep penetration and fillet welded or that

i ncorporate concealed tie rods.

. 2.2 Door Design

Wde stile; 127-mm nomi nal w dth. Accessible doors shall be smooth
surfaced for width of door in area within 255 nmm above floor or ground

pl ane.

. 2.3 d azing Stops and Gaskets

Bevel ed, snap-on, extruded-al um num stops and preforned gaskets. Provide
nonr enpvabl e gl azi ng stops on outside of door

PART 3 EXECUTI ON

1 FABRI CATI ON

The curtain wall conponents shall be of the materials and thickness
i ndicated or specified. The details indicated are representative of the
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requi red design and profiles. Acceptable designs may differ fromthat
shown if the proposed system conmponents conformto the limting dinensions
i ndi cated and the requirenments specified herein. Unless specifically

i ndi cated or specified otherwi se, the nmethods of fabrication and assenbly
shall be at the discretion of the curtain wall manufacturer. Perform
fitting and assenbling of conponents in the shop to the naxi mum extent
practicable. Anchorage devices shall permt adjustment in three
directions. Exposed fastenings used on finished surfaces shall be truss
head, flat head, or oval head screws or bolts.

3.1.1 Joints

Provi de wel ded or nechanical fasteners as indicated or specified. Match
joints in exposed work to produce continuity of |line and design. Bed-joints
or rabbets receiving calking or sealing material shall be m nimum 20 nm
deep and 10 nmwi de at md anbi ent tenperature range.

3.1.2 Shop Vel di ng

Conformto AWS A5.10. Use nethods and el ectrodes reconmended by

manuf acturers of base netal alloys. Welding rods shall be of an alloy that
mat ches the color of the nmetal being welded. G ound and finish weld beads
on exposed nmetal surfaces to mninze nmsmatch and to blend with finish on
adj acent parent netal. |If flux is used in welding alum num conpletely
renove it inmediately upon conpletion of welding operations. Do not use
exposed wel ds on al uni num surf aces.

3.1.3 Ventil ati on and Drai nage
Provide internal ventilation drai nage system of weeps or based on
principles of pressure equalization to ventilate the wall internally and to
di scharge condensation and water | eakage to exterior as inconspicuously as
possi bl e. Flashings and other nmaterials used internally shall be
nonst ai ni ng, noncorrosive, and nonbl eedi ng.

3.1.4 Protection and Treatnent of Metals

3.1.4.1 Cener a

Rermove from netal surfaces |lubricants used in fabrication and clean off
ot her extraneous nmaterial before |eaving the shop.

3.1.4.2 Gal vani c Action
Provi de protection agai nst gal vanic action wherever dissinilar netals are
in contact, except in the case of alum numin pernmanent contact with
gal vani zed steel, zinc, stainless steel, or relatively snmall areas of white
bronze. Paint contact surfaces with one coat bitum nous paint or apply
appropriate cal king naterial or nonabsorptive, noncorrosive, and
nonst ai ni ng tape or gasket between contact surfaces.

3.1.4.3 Protection for Al um num

Protect alum numwhich is placed in contact with, built into, or which wll

SECTI ON 08900 Page 14



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

recei ve drai nage frommasonry, |line nortar, concrete, or plaster with one
coat of alkali-resistant bitum nous paint. Were alumnumis contacted by
absorptive materials subject to repeated wetting or treated with
preservative nonconpatible with alumnum apply two coats of al um num
paint, to such materials and seal joints with approved cal ki ng conpound.

3.2 | NSTALLATI ON

Installation and erection of glazed wall systemand all conponents shall be

perfornmed under direct supervision of and in accordance with approved

recomendati ons and instructions of wall system manufacturer or fabricator
Installer shall be approved by manufacturer

3.2.1 Bench Mar ks and Ref erence Points

Est abl i sh and permanently nark bench marks for elevations and building |ine
of fsets for alignnent at convenient points on each floor level. Should any
error or discrepancy be discovered in |ocation of the marks, stop erection
work in that area until discrepancies have been corrected.

3.2.2 Verifying Conditions and Adj acent Surfaces

After establishment of lines and grades and prior to systeminstallation
exam ne supporting structural elenents. Verify governing dinensions,

i ncluding floor elevations, floor to floor heights, mnimmclearances
between curtain wall and structural franes, and other perm ssible

di mensi onal tolerances in the building frane.

3.2.3 Seal i ng

Seal exterior netal to nmetal joints between nenbers of frames and nullions.
Renpbve excess seal ant.

3.2.4 Joi nt Seal ants
3.2.4.1 Surface Preparation

Surfaces to be prinmed and seal ed shall be clean, dry to the touch, free
fromfrost, noisture, grease, oil, wax, |acquer, paint, or other foreign
matter. Enclose joints on three sides. C ean out grooves to proper depth.
Joi nt di mensions shall conformto approved detail drawings with a tolerance
of plus 3 mm Do not apply conpound unl ess anbient tenperature is between
4 and 32 degrees C. Cean out |oose particles and nortar just before

seal ing. Renpbve protective coatings or coverings fromsurfaces in contact
wi th seal ants before applying sealants or tapes. Solvents used to renpve
coatings shall be of type that | eave no residue on netals.

3.2.4.2 Appl i cations

Mat ch approved sanmple. Force conpound into grooves with sufficient
pressure to fill grooves solidly. Sealing conpound shall be uniformy
smooth and free of winkles and, unless indicated otherw se, shall be
tooled and left sufficiently convex to result in a flush joint when dry. Do
not trimedges of sealing naterial after joints are tooled. Mx only
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amount of multi-conponent seal ant which can be installed within four hours,
but at no tine shall this anpbunt exceed 19 liters.

3.2.4.3 Pri ner

Apply to masonry, concrete, wood, and other surfaces as reconmmended by
seal ant manufacturer. Do not apply prinmer to surfaces which will be
exposed after cal king is conpleted.

3.2.4.4 Backi ng

Tightly pack in bottomof joints which are over 13 nmin depth with
speci fied backing material to depth indicated or specified. Roll backing
material of hose or rod stock into joints to prevent |engthw se stretching

3.2.4.5 Bond Prevention

Install bond preventive nmaterial at back or bottomof joint cavities in
whi ch no backstop material is required, covering full width and | ength of
joint cavities.

3.2.4.6 Protection and C eaning

Renove compound snears from surfaces of nmaterials adjacent to sealed joints
as the work progresses. Use nmasking tape on each side of joint where
texture of adjacent material will be difficult to clean. Renove nasking
tape inmedi ately after filling joint. Scrape off fresh conpound from

adj acent surfaces imediately and rub clean with approved solvent. Upon
conpl etion of cal king and sealing, renove renmaining snmears, stains, and
other soiling, and |l eave the work in clean neat condition

3.2.5 d ass

Install in accordance with manufacturer's recommendati ons and as specified
her ei n.

3.2.5.1 Preparation of d ass and Rabbets

Cl ean sealing surfaces at perineter of glass and sealing surfaces of
rabbets and stop beads before applying glazing conpound, sealing conpound,
gl azing tape, or gaskets. Use only approved solvents and cl eani ng agents
recommended by conmpound or gasket nanufacturer

3.2.5.2 Posi tioning d ass

Mai ntai n specified edge clearances and glass bite at perineter. Mintain
position of glass in rabbet and provide required seal ant thickness on both
sides of glass. For glass dinmensions larger than 1270 united mllineters,
provi de setting blocks at sill and spacer shins on all four sides; |ocate
setting blocks by the dinension as recommended by manufacturer in from each
j anb edge of gl ass.

3.2.5.3 Voi d Space
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Heat absorbing, insulating, spandrel, and tenpered glass, and gl ass of

ot her types that exceed 2540 united mllinetersin size: Provide void space
at head and janb to allow glass to expand or nmove without exuding the

seal ant.

3.2.5.4 I nsul ating d ass

Provi de adequate nmeans to weep incidental water and condensation away from
t he seal ed edges of insulated glass units and out of the wall system The
weepi ng of lock-strip gaskets should be in accordance with the
recomendati on of the glass nmanufacturer.

3.2.5.5 Insulating d ass Wth Edge Bands

Insulating glass with flared netal edge bands set in lock-strip type
gaskets: Follow gl ass manufacturer's recommendati ons and add suppl enentary
wet seal as required; when used with glazing tape, use tapered tape.

3.2.6 Al umi num Entrance Doors

Install to produce snooth operation and tight fit at contact points and at
weat her stripping and weathertight clousure. Install surface-nounted
hardware according to hardware nanufacturers' witten instructions using
conceal ed fasteners to greatest extent possible.

3.3 FI ELD TESTS

Conduct field check test for water | eakage on designated wall areas after
erection. Conduct test on two wall areas, two bays wide by two stories
hi gh where directed. Conduct test and take necessary renedi al action as
described in AAVA 501

3.4 CLEANI NG AND PROTECTI ON
3.4.1 d ass

Upon conpletion of wall systeminstallation, thoroughly wash gl ass surfaces
on both sides and renove | abels, paint spots, putty, conpounds, and ot her
defacenments. Replace cracked, broken, and defective glass wi th new gl ass
at no additional cost to the Governnent.

3.4.2 Al um num Sur f aces

Protecti on net hods, cleaning, and mai ntenance shall be in accordance with
AAMA 610. 1.

3.4.3 O her Metal Surfaces

After installation, protect w ndows, panels, and other exposed surfaces
fromdisfiguration, contam nation, contact with harnful materials, and from
ot her construction hazards that will interfere with their operation, or
damage their appearance or finish. Protection nethods shall be in
accordance with reconmmendati ons of product manufacturers or of the
respective trade association. Renove paper or tape factory applied
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protection i mediately after installation. C ean surfaces of nortar,

pl aster, paint, smears of sealants, and other foreign matter to present

neat appearance and prevent fouling of operation. Were surfaces becone
stained or discolored, clean or restore finish in accordance with
recomendati ons of product manufacturer or the respective trade association

-- End of Section --
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SECTI ON 09260
GYPSUM BOARD ASSEMBLI ES
04/ 01
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. The latest versions of the referenced publications shall
be used.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A136.1 American National Standard for Organic
Adhesives for Installation of Ceramc Tile

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 36 Gypsum W4l | board
ASTM C 442 Gypsum Backi ng Board and Core Board.
ASTM C 475 Joi nt Conpound and Joi nt Tape for

Fi ni shi ng Gypsum Board
ASTM C 630 Wat er - Resi st ant Gypsum Backi ng Board
ASTM C 645 Nonstructural Steel Fram ng Menbers
ASTM C 665 M neral Fiber Bl anket Thermal |nsul ation

for Light Frame Construction and
Manuf act ur ed Housi ng

ASTM C 754 Installation of Steel Frami ng Menbers to
Recei ve Screw Attached Gypsum Panel
Product s

ASTM C 840 Application and Finishing of Gypsum Board

ASTM C 919 Standard Practice for Use of Sealants in
Acousti cal Applications

ASTM C 1002 Steel Drill Screws for the Application of
Gypsum Panel Products or Metal Plaster
Bases

ASTM E 90 Met hod for Laboratory Measurenent of

Ai rborne Sound Transm ssi on Loss of
Bui |l di ng Partitions

ASTM E 119 Fire Tests of Building Construction and
Material s
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GYPSUM ASSCOCI ATI ON ( GA)
GA 201 Gypsum Constructi on Handbook
GA 214 Recomended Specifications for the
Application and Finishing of Gypsum Board
GA 219 Recommendati ons for Installation of Steel
Fire Door Franmes in Steel Stud-Gypsum
Board Fire-Rated Partitions

GA 600 Fire Resistance Desi gn Mnual

UNDERWRI TERS LABORATORI ES, | NC. (UL)
FIR RESI ST DIR Fire Resistance Directory
1.2  SYSTEM DESCRI PTI ON
1.2.1 Assenbl y Performance Requirenents
1.2.1.1 Sound Transmi ssion Characteristics
For gypsum board assenblies with STC ratings, provide materials and
construction identical to those of assenblies whose STC ratings were
det erm ned according to ASTM E 90 and cl assified according to ASTM E 413 by
a qualified independent testing agency.
1.2.1.2 Fi re Resistance
Provi de gypsum board assenblies with fire-resistance ratings indicated.
1.2.2 Desi gn Requirenments for Metal Fram ng
Sel ect gage of frami ng nmenbers and establish spacing to conply with
requi renents of ASTM C 754 and the follow ng. Deflection not greater than
L/ 240 when | oaded with 24 kg/nm2. Spaci ng between nmenbers not greater than

600 mMm on center.

Establ i sh bracing size and spacing for netal framed partitions based upon
| oadi ng requirenents.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Val | Assenblies; G REALE

Submit shop drawi ngs for special assenblies designated on the
drawi ngs, including details sufficient to show conpliance with
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design intent and performance requirenments.
SD- 03 Product Data

St eel Fram ng; G REALE
Panel Products; G REALE

Submit nanufacturer's product data for systens required, including
installation instructions and data sufficient to show conpliance
wi th requirenents.

SD- 06 Test Reports

From a qualified i ndependent testing and inspecting agency
substanti ati ng each gypsum board assenbly's required
fire-resistance rating.

SD- 05 Design Data

Submit data substantiating gage and spaci ng of netal fram ng nenbers
to conply with specified | oadi ng requirenents.

Submit data substantiating bracing requiremnments.

Submittal of manufacturer's standard published | oad tables, nmarked to
show products selected to conply with design requirenments and
project conditions, will be acceptable. Where nmanufacturer's
standard published | oad tables are not adequate to denopnstrate
conpliance with design requirenents and project conditions, submt
desi gn data bearing the seal of a professional engineer |icensed
to practice in the state in which the project is |ocated.

1.4  QUALITY ASSURANCE
1.4.1 Steel Fram ng

ot ain steel fram ng nenbers for gypsum board assenblies froma single
manuf act urer, unless otherw se indicated.

1.4.2 Panel Products

ot ai n each type of gypsum board and ot her panel products froma single
manuf act urer.

1.4.3 Fi ni shing Materials
otain finishing material fromeither the same manufacturer that supplies
gypsum board and ot her panel products or froma nmanufacturer acceptable to
gypsum board manuf act urer

1.4.4 Fire- Test - Response Characteristics

VWere fire-resistance-rated gypsum board assenblies are indicated, provide
gypsum board assenblies that conply with the follow ng requirenents:

1. Fire-Resistance Ratings: As indicated by GA 600 or design
designations in FIR RESIST DIR or in the listing of another
testing and inspecting agency acceptable to authorities having
jurisdiction.
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1

1

2. Gypsum board assenblies indicated are identical to assenblies
tested for fire resistance according to ASTM E 119 by an

i ndependent testing and i nspecting agency acceptable to

aut horities having jurisdiction.

3. Deflection and Firestop Track: Top runner provided in
fire-resistance-rated assenblies indicated is | abeled and |isted
by UL, Warnock Hersey, or another testing and inspecting agency
acceptable to authorities having jurisdiction

4.5 Mock- ups

Prior to finishing gypsum board assenblies, construct nock-ups of at |east
9 sqg. min surface area to denonstrate aesthetic effects of finishes as
well as qualities of materials and execution. Simulate finished |ighting
conditions for review of in-place unit of work.

1. Construct nock-ups for wall surfaces and ceiling surfaces
i ndicated to receive nontextured paint finishes.

2. Locate nock-ups on-site in the location and of the size
indicated or, if not indicated, as directed by the Contracting
Oficer. Notify Contracting Oficer one week in advance of the
dates and tines when nock-ups will be constructed. Denobnstrate

t he proposed range of aesthetic effects and worknanship. Obtain
Contracting Oficer's approval of nock-ups before start of fina
unit of work. Retain and maintain nmock-ups during construction in
an undi sturbed condition as a standard for judging the conpl eted
wor k.  Approved nock-ups in an undi sturbed condition becone part
of the conpl eted work.

.5 QUALI FI CATI ONS

.5.1 Appl i cat or

Conpany specializing in performng the work of this section with mnimm
five (5) years docunented experience approved by manufacturer

.6 REGULATORY REQUI REMENTS

a. Conformto applicable code for fire rated assenblies in
conjunction with the foll ow ng:

1. Fire Rated Partitions: Listed assenbly by UL
2. Fire Rated Structural Columm Fram ng: Listed assenbly by UL
3. Fire Rated Structural Beam Fram ng: Listed assenbly by UL

T DELI VERY, STORAGE AND HANDLI NG

Deliver materials in original and unopened packages, containers, or

bundl es, with brand nanmes and manufacturer's | abels intact and | egible.
Store materials in dry location, fully protected from weather and direct
exposure to sunlight. Stack gypsum board products flat and |evel, properly
supported to prevent saggi ng or damage to ends and edges. Store corner
bead and ot her netal and plastic accessories to prevent bending, sagging,

di stortion, or other mechani cal damage.

8 PROIECT CONDI Tl ONS
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Establ i sh and nmai ntain environmental conditions for applying and finishing
gypsum board to comply with ASTM C 840 requirenents or gypsum board

manuf acturer's recomendati ons, whichever are nore stringent. For
nonadhesi ve attachnent of gypsum board to framing, maintain not |less than 4
degrees C. For adhesive attachnment and finishing of gypsum board, naintain
not less than 10 degrees C for 48 hours before application and conti nuously
after until dry. Do not exceed 35 degrees C when using tenporary heating
sources. Ventilate building spaces as required to dry joint treatnent
materials. Avoid drafts during hot, dry weather to prevent finishing
materials fromdrying too rapidly.

PART 2 PRODUCTS

2.

1 MANUFACTURERS
Accept abl e manuf acturers of fering equival ent products.
a. USG Cor por ati on

b. Uni mast | ncor por at ed
C. Nat i onal Gypsum Conpany

.2 FRAM NG MATERI ALS

2.1 Cener al

Sel ect size and gage of fram ng menbers and establish spacing to conply
with requirements of ASTM C 754 unl ess ot herwi se specifically indicated.
Maxi mum defl ecti on L/ 240 at 5| bf per square foot.

. 2.2 St uds and Tracks

Shall conformto ASTM C 645 with a protective coating. Nom nal depths as
i ndi cated on the draw ngs.

.2.3 Modi fi ed Defl ection Track Det ai

Manuf acturer's standard top runner detailed to prevent cracking of gypsum
board applied to interior partitions resulting fromdeflection of the
structure above. Refer to Part 3 - EXECUTI ON

. 2.4 Defl ection and Firestop Track

Top runner designed to allow partition heads to expand and contract with
noverent of structure above while maintaining continuity of the assenbly.
Conply with requirements of ASTM C 645 except configuration, of thickness
i ndicated for studs and width to accommdate depth of studs indicated with
flanges offset at midpoint to accombdate gypsum board thickness.

. 2.5 Cei l i ng Channel s

Conply with ASTM C 754, cold-rolled or hot-rolled steel, with
rust-inhibitive finish.

. 2.6 Hanger Wre

Comply with ASTM A 641, soft, Cass 1 galvanized. Ceiling hangers ninimm
8 gage wire. Furring channel ties mnimm 18 gage wire.
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2.

2.7 Furring Menbers

Conply with ASTM C 645, steel with protective coating. Hat-shaped except
as otherw se indicated. Were indicated as "resilient" or "acoustical", or
where required for STC ratings indicated, provide manufacturer's speci al
type designed for attachnent by one flange for reduced sound transm ssion.
C-shaped studs in |locations indicated. Mnufacturer's standard gal vani zed
Z-shaped furring nenbers designed for screw attachnment, mninmum 0.0179 inch
base netal thickness, in |ocations indicated.

.2.8 Furring Fasteners/ Connectors

Manuf acturer's recommended system for specific application indicated,
conplying with ASTM C 754.

.3 GYPSUM BOARD MATERI ALS

. 3.1 Gypsum W4l | board

Shall conformto ASTM C 36, naxi mum | engths available. Fire-resistant type
(type X or equivalent), where required for fire-resistance-rated
assenblies. Foil-backed type, at |ocations indicated. Edges featured
(rounded or bevel ed) and tapered. Thickness 15.8 mmall l|ocations. 13 mm
board not acceptable.

. 3.2 Moi st ur e- Resi stant Gypsum Backi ng Boar d

Shall conformto ASTM C 630, regular type, unless otherw se indicated.
Type X where required for fire-resistance-rated assenblies and where
i ndi cated. Thickness 15.8 mmall |ocations. 13 nm board not acceptable.

.3.3 Manuf act urers

Provi de products conmplying with requirenents of the contract docunents and
made by one of the follow ng.

a. USG Cor por ati on
b. Nat i onal Gypsum Cor porati on
C. G P Gypsum Cor por ati on

.4 TRI M AND ACCESSORI ES

4.1 Cener al

Except ot herwi se specifically indicated, provide trimand accessories by
manuf acturer of gypsum board materials, nmade of gal vani zed steel or zinc
all oy and configured for conceal ment of joint conpound. |Include corner
beads, edge trim and other trimunits necessary for project conditions.
Provi de accessories as required in order to achieve details indicated,
whet her or not specific accessories are shown on the draw ngs.

4.2 Seni - Exposed Edge Trim

At locations indicated, provide the following trimunits. Manufacturer's
standard "nud-in" type "L" or "U' shaped gal vani zed nenbers for finishing
with joint conpound.

.4.3 Control Joints
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At locations indicated, provide nanufacturer's standard one-pi ece control
joints of zinc alloy.

2.5 JO NT TREATMENT

2.5.1 Gener a

Provi de products by manufacturer of gypsum boards. Conply with ASTM C 475
and wi th manufacturer's reconmendati ons for specific project conditions.

2.5.2 Joi nt Tape
Provi de open-weave fiberglass tape for joint treatnment of water-resistant
gypsum backi ng board. El sewhere, provide nmanufacturer's standard paper
type tape or fiberglass tape.

2.5.3 Joi nt Conpound
Ceneral use vinyl-based ready-m xed type for interior use, and as foll ows.
Tapi ng conpound specifically fornulated for enbeddi ng tape and accessories
and for prefilling. Topping conmpound specifically fornulated for finishing
drywal | over taping conpound. At joints and fasteners in water-resistant
gypsum backi ng board intended for tile surfacing, provide setting-type
conpound specifically recommended by manufacturer of gypsum board. Joint
tape and conpound for use with high performnce gypsum backi ng board,
speci fied el sewhere.

2.6 M SCELLANEQUS NMATERI ALS

2.6.1 Gener a

Provi de m scel l aneous materials as produced or recomended by nanufacturer
of gypsum products.

2.6.2 Sound Attenuation Bl ankets

Conply with ASTM C 665, Type |; unfaced semirigid mneral fiber nat;
t hi ckness as indicated on the draw ngs.

2.6.3 d ass Fiber Sound Attenuation Bl ankets
Conply with UL material requirenments and as schedul ed.
2.6.4 Screws

Conply with ASTM C 1002; self-drilling type; lengths as recommended by
gypsum board manuf acturer for project conditions.

2.6.5 Acoustical Seal ants

Conply with ASTM C 919; nondryi ng, nonhardeni ng, nonski nning type for
conceal ed | ocations; non oxidizing, skinning type for exposed |ocations.

2.6.6 Seal i ng

At water-resistant gypsum backi ng board, provide Type | organi c adhesive
per ANSI A136.1.

PART 3 EXECUTI ON
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3.1 EXAM NATI ON AND PREPARATI ON

Verify that project conditions and substrates are appropriate to begin
installation of work of this section. Coordinate installation of anchorage
devi ces for suspended ceilings/soffits, verifying that spacing and rated
strength are correct for anticipated | oad conditions.

3.2 FI RE- RATED ASSEMBLI ES

At locations indicated on drawi ngs, provide fire-rated assenblies tested in
accordance with ASTM E 119 and acceptable to authorities for rating
required. Provide assenblies as listed in FIR RESI ST DI R and constructed
in accordance with the contract docunents.

3.3 | NSTALLATI ON OF METAL FRAM NG
3.3.1 Cener a

Conply with provisions of ASTM C 754 except where exceeded by ot her
requi renents. Spacing shall conply with design requirements specified in
Part 1 of this Section.

3.3.2 Suspended Ceilings and Soffits

Secure hangers to structure or to anchorage devices so that full strength
of hanger can be achieved. Install ceiling channels at spacing indicated
or required, but not greater than permitted by ASTM C 754. Secure furring
menbers by means of screws, clips, or wire ties, as appropriate to
substrate. Level ceiling systemto a tolerance of 3 nrmin 3600 nm or to a
hi gher tolerance if required by specific project conditions. Level soffits
to a tolerance of 3 mMmin 3600 mMm or to a higher tolerance if required by
specific project conditions. Reinforce openings and interruptions in

hori zontal fram ng systemw th additional furring channels. Ensure that
entire suspension systemis laterally braced.

3.3.3 St eel Studs

Install tracks and studs in accordance with manufacturer's reconmrendati ons
and as follows. Door openings, conmply with GA 201; reinforce openings as
required for size and wei ght of doors, but in no case |less than two 25-gage
si de- by-side studs on each side of opening. At openings in fire-rated
partitions, conply with requirenents governing authorities for fram ng

3.3.4 Partition Heights

VWhere not indicated otherw se, extend partitions fromfloor to underside of
solid structure above. Where indicated, extend partitions to underside of
suspended ceiling or to just above suspended ceiling, as indicated in the
Partition Schedul e. Brace partial height partitions in accordance with
design requirenent specified in Part 1 of this Section. Install blocking
and braci ng as recommended by manufacturer for adequate support of

wal | -nmounted itens installed as work of other sections.

3.3.5 Wal | Furring
Install wall furring nenmbers in accordance with manufacturer's

recommendations. Resilient furring nembers shall be installed by nmeans of
fasteners in single flange, in accordance with manufacturer's instructions.
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3.

On solid walls, install furring menbers vertically.
3.6 Modi fied Defl ection Track Det ai

At full-height interior partitions only and at non-fire rated partitions,
construct deflection track detail allowing for 13 mMmmjoint head in
accordance with manufacturer's standard reconmendati ons, by cutting
vertical studs 13 nm short and not screw mounting to top rack. Gypsum
Board is screwed to verticals at maximum 75 nmfromtop rack. At
fire-rated partitions, provide UL required conponents or construct
slip-joint head in accordance with UL-w tnessed reports and manufacturer's
reconmmendat i ons.

.4 NO SE, Al R AND DUST CONTROL

.4.1 Cener al

Every partition dividing two spaces is a noise-control partition. Sea
noi se control partitions in accordance with the requirenents listed. Sea
gypsum panel s used on the interior face of exterior walls in the sane
manner .

. 4.2 Partition Perineters

Seal perineter of partition with acoustical sealant, conmplying with
recomrendations and details in GA 201 and ASTM C 919. Do not instal

seal ant under netal runners. Install 6 nm bead of sealant to in-place
runners including those used at partition intersections. |mmediately place
gypsum panel so as to conpress bead, leaving 3 mmof perinmeter relief

bet ween gypsum panel and adj acent construction. |Install seal ant between
netal edge trimand adjacent construction. Install seal ant beneath control
joints. Install sealant at netal door frames just before inserting face
panel . Carefully seal around penetrations such as electrical boxes,

pl umbi ng, cabinets, ducts, and other openings.

.4.3 Sound Attenuation Bl ankets

At partitions indicated, install sound attenuation blankets after gypsum
board has been installed on one side. Fill cavities conpletely, using
recomendati ons and details indicated in GA 201.

.5 | NSTALLATI ON OF GYPSUM BOARD

.5.1 Cener al

Conply with ASTM C 840 and GA 216 except where exceeded by ot her

requi renents. \Wenever possible, install gypsumboard to mnimze butt end
joints. Apply ceiling boards prior to installation of wallboards. Arrange
to mnimze butt end joints near center of ceiling area. Instal

wal | boards in a nanner which will mninmize butt end joints in center of

wal | area. Stagger vertical joints on opposite sides of walls. Butt al
joints loosely, with maxi mum of 1.5 nm between boards. Size panels to
provide perinmeter relief and install over seal ant as specified under noise
control, above. Do not install panels unless and until sealant is properly
installed. Place wapped edges adjacent to one another, do not place cut
edges or butt ends adjacent to wapped edges. Support all edges at right
angl es of each board on framing or by solid substrate, except that |ong
edges at right angles to fram ng nenbers in non-fire-rated constructi on may
be left unsupported. |In double-layer ceiling work apply base layer wth

SECTI ON 09260 Page 11 (Revised by Amendnent No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

| ong edges perpendicular to fram ng nenbers, with face layer in opposite

direction, and with all joints offset. In double-layer wall applications,
apply base layer with | ong edges parallel to fram ng nmenbers, with face
| ayer in opposite direction, and with all joints offset.

3.5.2 Control Joints

Form control joints by neans of 6 nm space between adj acent gypsum boards,
wi th each edge supported on separate fram ng nmenber, ready to receive trim
accessory, and located not nmore than 9 mapart on walls which are not
intersected by other walls for 15 mor nore; on ceilings with perineter
relief not nore than 15 mapart in both directions; on ceilings wthout
perimeter relief, not nore than 9 napart in both directions. Review

| ocation of control joints with Contracting Oficer for "visual" approval
prior to installation.

3.5.3 | sol ation Joints

Where gypsum board construction intersects structural conponents, provide
i sol ati on by stopping board a minimum 1/4 inch fromstructural conponents,
for finishing by neans of exposed or semni-exposed trim

3.5.4 Installation on Metal Frami ng and Furring
3.5.4.1 Si ngl e- Layer Application

Install gypsum board by neans of screw attachnent. On walls and
partitions, plan installation so that |eading edge or end of gypsum board
is attached to open end of stud flange first.

3.5.4.2 Doubl e- Layer Application

Install base |ayer by means of 25 nm screws, spaced at 600 mm on center
Install face |ayer by means of screws at least 9.5 mm | onger than total
t hi ckness of gypsum board | ayers, spaced at 300 nm on center

3.5.4.3 Fi re- Rat ed Construction

Install gypsum board by neans of screws as specified for the tested
assenbl y.

3.5.5 Install ati on of Backi ng Board

Install water-resistant backing board on partitions to receive tile, except
where gl ass-mat gypsum backi ng board is required. Install water-resistant
gypsum backi ng board in accordance with manufacturer's recomrendations for
installation, including mninmmclearance and sealing of penetrations and
edges. Do not install water-resistant backing board on ceilings or over
vapor retarders.

3.6 | NSTALLATI ON OF TRI M AND ACCESORI ES

3.6.1 Cener a
Conply with nanufacturer's reconmmendations for installation of trimitens.
Except for itens intended by manufacturer to be |left exposed or sem
exposed, install trimunits for conceal ment in joint finishing conpound.

VWherever possible, fasten netal trimitens to substrate with sane fasteners
used to install gypsum board products.
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3.6.2 Cor ner Bead

Install netal corner bead at all external corners unless details clearly
indicate its omi ssion at specific |ocations.

3.6.3 Edge Trim

Install edge trimat |ocations indicated and wherever edge of gypsum board
ot herwi se woul d be exposed.

3.6.4 Control Joints

Install one-piece control joints at required |ocations. Do not renobve tape
until finishing operations are conplete.

3.7 FI NI SHI NG

3.7.1 Cenera
Conply with ASTM C 840 and GA 216 except where exceeded by ot her
requi renents. Do not mx joint conpounds except as specifically
recormended by manuf act urer.

3.7.2 Gypsum Boar d

3.7.2.1 Level 4

Al'l locations, unless otherw se indicated. Enbed tape in joint conmpound at
all joints and interior angles. Provide three separate coats of conpound
at all joints, angles, fastener heads, and accessories. Provide snmooth

surfaces free of tool narks and ridges.
3.7.2.2 Level 1

From 8 i nches above suspended ceilings to top of partitions. Enbed tape in
joint compound at all joints and interior angles; provide accessories only
as detailed. Provide surfaces free of excess joint conpound; tool narks
and ridges are acceptable.

3.7.2.3 Level 5

Where senmi gl oss or gloss finishes are indicated. Enbed tape in joint
conpound at all joints and interior angles. Provide three separate coats
of compound at all joints, angles, fastener heads and accessories. Apply a
thin skimcoat of joint conmpound or a special -purpose coating to the entire
gypsum board surface. Provide smooth surfaces free of tool marks and
ridges.

3.7.2. 4 Level 2
Under tile. Enbed tape in joint conmpound at all joints and interior
angl es. Provide one separate coat of conpound at all joints, angles,
fastener heads and accessories. Provide surface free of excess joint
conpound; tool marks and ridges are acceptable.

3.7.3 Joi nt Treat nent

Tape and finish joints in accordance with manufacturer's instructions for
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conpounds used, using proper hand tools designed for the purpose. Prefil
joints at featured edges of gypsumwall board, using conpound reconmended by
manuf acturer of wallboard. Avoid raising nap of face paper when sandi ng;
careful |y sponge down any areas roughened by sandi ng process.

3.7. 4 Penetrati ons

Fill cutouts and openings around fixtures and penetrations with joint
conpound.

3.7.5 I dentification
Identify fire rated partitions above finished ceiling line with stenciled
red lettering "FIRE AND SMXKE BARRI ER - PROTECT ALL OPENI NGS". Apply
lettering in approximately 38 mmhigh letters. Space approximately 3 mon
center. Apply to both sides of partitions.

3.8 CLEANI NG
Promptly renove any residual gypsumdrywall naterials from adjacent or
adj oi ni ng surfaces, |eaving spaces ready for subsequent finishing
operations and decorati ng.

-- End of Section --
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SECTI ON 09262
H GH | MPACT GYPSUM FI BER PANELS
04/ 01
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 840 (1999) Application and Finishing of Gypsum
Boar d
UNDERWRI TERS LABORATORI ES (UL)

UL Fire Resist Dir (2001) Fire Resistance Directory

1.2 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 03 Product Data

Fi ber reinforced gypsum panels; G REALE
Submit nanufacturer's specifications, installation instructions,
and general recomendations for each major product required.
Incl ude data substantiating that products to be furnished conply
with requirenments of the contract docunents.
1.3 QUALITY ASSURANCE
ot ain required products froma single manufacturer

1.3.1 Accessori es

Provi de accessory itens only as produced or recommended by manufacturer of
primary products.

1.3.2 Fire Resistance Cl assifications

VWere products are installed as part of assenblies with hourly fire
resi stance ratings, provide materials and installation nmethods conplying
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wi th applicable assenbly tested and listed in UL Fire Resist Dr.

1.3.3 Mock- up
Prior to installation of work of this Section, erect sanple at |ocation
directed by or acceptable to the Contracting O ficer, using specified
materials and illustrating range of color, texture, and workmanship to be
expected in the conpleted work. Once nock-up has been approved by the
Contracting Officer, retain until the work has been conpl eted and accept ed.

2. Accept abl e nock-up may be incorporated into the final work.
1.4  DELI VERY, STORAGE AND HANDLI NG

a. Keep materials dry at all tines. Protect against exposure to
weat her and agai nst contact with danmp or wet surfaces.

b. Protect materials from excessive noisture in shipnent, storage,
and handling. Deliver materials in manufacturer's unopened
packages, and store in dry place with adequate air circulation

C. Stack products of this section carefully to provide air
circulation within stacks.

PART 2 PRODUCTS
2.1 H GH | MPACT GYPSUM FI BER PANELS
2.1.1 Fi ber - Rei nforced Gypsum Panel s
2.1.2 Accept abl e Products
Products equal to FIBEROCK Brand VH (Abuse-Resistant) Gypsum Fi ber Panel s
as manufactured by USG Products by other manufacturers will be considered
and may be submitted for approval.
2.1.3 Joint Reinforcenent
Products equal to SHEETROCK(r) Brand Joint Tape and SHEETROCK(r) Brand
Setting- Type (DURABOND(r) 45 or 90) or Lightweight Setting-Type (EASY
SAND(tm 45 or 90) Joint Conpound.
2.1.4 Fast eners
Nails, screws; corrosion resistant, as specified in ASTM C 840.
2.1.5 Fram ng
For Abuse- Resi stant construction, use 20-gauge or heavier studs.
PART 3 EXECUTI ON
3.1 CUTTI NG PANELS
a. Cut ends, edges, scribe, and make cutouts within fields of panels
in a workmanli ke manner. Panels shall be cut to size utilizing a
kni fe and straight edge. A power saw should be used only if it is

equi pped with a dust-collection device. Panels may be cut by
scoring and snappi ng, or by sawing, working formthe face side.
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3.

3.

3.

b. When using the score-and-snap nethod, score the panel tw ce and
snap the panel away fromthe cut face. The backside of the pane
is then broken by snapping the panel in the reverse direction

C. FI BEROCK VHI panels shoul d be scored and snapped working fromthe
nesh side.

d. If a power-operated saw is used, a |lowRPM (89 mm) carbon-bl ade
portabl e saw i s recomended.

e. Where necessary to obtain neatly fitting joints, a rasp or
surformshall be used to snmooth cut edges.

f. Hol es for pipes, fixtures, and other small openings can be cut
out with a saw or a drywall router equipped with a special bit
(avail abl e from Rotozi p(r) Tool Corporation). Wen using a
router, panels shall be held away fromthe wall.

2 BASI C SI NGLE- LAYER SYSTEM TREATED JO NTS

a. Position all ends and edges of all gypsum panels over fram ng
menbers, except when joints are at right angles to fram ng
nmenbers, as in perpendicul ar application or when end joints are
back- bl ocked.

b. Apply gypsum panels first to the ceiling, then to the walls.
Extend ceiling board into corners and make firmcontact with top
plate. To minimze end joints, use panels of naximm practica
lengths. Fit ends and edges closely, but not forced together
Stagger end joints in successive courses with joints on opposite
sides of a partition placed on different studs.

C. Attach panels to fram ng supports by: (Standard Single Nailing
Met hod) (Doubl e Nailing Method) (Power-Driven Screws). Space
fasteners not |ess than 9.525 nm from edges and ends of panels and
drive as recommended for specified fastening nmethod. Drive
fasteners in field of panels first, working toward ends and edges.

Hol d panel in firmcontact with framng while driving fasteners.
Drive fastener heads slightly bel ow surface of gypsum panels in a
uni f or m di npl e.

d. Fast ener Spacing: Refer to manufacturer's data.

e. Install trimat all internal and external angles formed by the
i ntersection of either panel surfaces or other surfaces. Apply
corner bead to all vertical or horizontal external corners in
accordance wi th manufacturer's directions.

3 CONTRCL JOI NT | NSTALLATI ON

Attach Zinc Control Joint No. 93 with 14 mm stapl es or equival ent spaced
not over 152 mm apart in each flange. Cut end joints square and align for
neat fit. Renobve protective tape when joint treatnment is conpleted. Break
panel behind joint and back by double fram ng menbers (spaced 12.7 mm
apart).

4 FASTENER APPLI CATI ON
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a. Drywal | Screws: Power-drive with an electric screw gun so screw
heads provide a slight depression bel ow surface of gypsum panel s.
Do not drive screws closer than 9.5 nm from edges and ends of
gypsum panel s.

b. Nails: Drive nails with heads slightly bel ow gypsum panel surface
inauniformdinple 0.79 mmdeep forned by crowned face of hamer.
Drive nails no closer than 9.5 nm from edges and ends of gypsum
panel s.

3.5 I NTERI OR JO NT SYSTEM APPLI CATI ON

a. M x joint conmpound in strict accordance with manufacturer's
recomendati ons. Use only setting type joint compound and
SHEETROCK Brand j oi nt tape.

b. Apply joint compound in a thin uniformlayer to all joints and
angles to be reinforced. |mmediately apply SHEETROCK Brand Joi nt
Tape centered over joint and seated into conpound. Sufficient
conpound- approxi mately 